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80, 


111, 
112, 


158, 


182, 


ERRATA 


9, for or read ard, 
10, for water read waters; ani 
for ſinks read ſinł. 


—— 16, for principal read principle. 


———— 


6, for diſtilation read diſtillation. 
19, for prevent read prevents. 
16, for infedual read ineffectual. 

6, for 38s at read at 38s, 

3; put a period after operation. 


192, —— laſt, put a comma after weight. : 


270, —— 2, for cavporate read evaporate. 


293, — 18, for correſpendence read correſpondence. 


351, — 1, put a comma after air. 


In ſeveral places, dele the s in 4. which has been added through 


inadvertency. 


PREFACE. 


q 1 1 the brewing buſineſs is of the 
$ utmoſt importance to Great-Britain, 
is ſufficiently evinced, by the very con- 
ſiderable portion of the public revenue 
thence ariſing ; by its commercial ad- 
vantages, as an article of trade; and by 
its eſſential utility to individuals, whether 
we conſider it as producing the common 
beverage of every table, from the higheſt 
nobility to the loweſt mechanic, or view 
it in the more beneficial light of aiding, 
promoting, or ſupplying that hale vigor 
and corporeal ſtrength obſervable in the 
lower part of the inhabitants of this 
kingdom, by which they are enabled to 
ſuſtain a life of amazing labor and fatigue, 
with alacrity and perſeverance. That a 
buſineſs of ſuch public concern and pri- 
vate utility, ſhould not have made an 
earlier progreſs towards general perfection, 
A may 


* PREFACE. 


may ſeem a matter of ſurprize to any one 
who has only taken a ſlight view of the 
ſubject; but, when it is conſidered, that we 
are apt to eſtimate objects by the difficulty 
of acquiſition, rather than by the value 
of poſſeſſion ; that in proportion as they 
are familiarized to us, they become of 
leſs conſideration in our ideas; that to 
make them common, is to bring them into 
contempt ; it were no longer to be won 
dered at, that the brewing buſineſs has 
1o generally eſcaped a liberal inveſtigation, 
when the pretenſion to a competent 
knowledge of it, in every perſon who 
keeps a common victualling-houfe, and 
in almoſt every ſervant girl who engages 
to do the drudgery of a farmer's kitchen, 
has rendered an art of the firſt national 
importance, an object of the verieſt in- 
ſignificance, and not ſeldom of ridicule 
and contempt, conſidered as a ſcientific 
ſubject. 5 

Hence it is that the brewing of malt- 


liquors, an art more complicated in its 
| | proceſſes, 
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proceſſes, and more delicate in the crite- 
rions which mark the ſeveral ſtages of its 
various operations than, perhaps, that of 
producing any other domeſtic liquor in 
the world, is generally entruſted to the 
care and ſuperintendence of perſons wholly 
ignorant and illiterate, to the great detri- 
ment of both the produce and the em- 
ployer. 


In the country, this is almoſt univer- 
ſally the caſe, the acting brewer being no 
other than one of the common ſervants 
of the office, preferred to this charge on 


the ſole conſideration of his having been 


employed in a brewhouſe ſomewhat longer 
than his fellows ; whence ariſe thoſe diſ- 
agreeable qualities ſo often complained of 
in the beer of many common brewhouſes, 


to the diſcredit of the practitioner, and 
the diſgrace of the profeſſion, whilſt home- 


brewed beer 1s extolled and preferred, in 
terms equally reproachful and injurious 
| to both. | 


a 2 , That” 
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That many private families pique them- 
ſelves on the acknowledged excellence of 
their malt- liquor, made by a ſervant 
wholly unacquainted with the principles 
of brewing, is certainly true, and thence 


is inferred the non-exiſtence of any diffi- 


culty in the art, beyond the mechanical 
comprehenſion of ſuch an artiſt; but 
it muſt be remembered, on this occa- 
fon, that the ſame beer which is the 
private gentleman's boaſt, might be the 
common brewer's ruin. The gentleman 
conſiders the quality, not the cot of his 
liquor ; ſo that, in allowing an abundant 
quantity of materials, to make it potent, 
and a ſufficient length of time, to bring 
it into condition, he, in a great meaſure, 
guards againſt the blunders of an ignorant 
operator; for a very rich extract of the 
principal ingredients may, after a con- 
ſiderable time, become a tolerable liquor, 
though it ſhould have been very errone- 
ouſly formed ; which at once accounts 
for the difference often obſervable in the 

products 
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products of the. private and public brewer, 


though both may be of equal capacity 


and knowledge in their profeſſion. 


Oppoſed to this imaginary excellence, 


the common brewer has difficulties of a 
much greater magnitude to contend with. 


He has to provide for a tax of 50 to 80 
per cent. on the materials, at the ſame 


time that he endeavours to produce a ſale- 


able commodity, that ſhall at once ac- 


commodate the palate of the conſumer, 
and yield an emolument equivalent to the 
riſque of his capital. Theſe ends are 


only obtainable, to that degree of advan- ; 
tage of which the ſubject is capable, from 


a knowledge of the principles of brewing, 
on which alone depends the. very great 


diſparity of ſucceſs frequently experienced 
by brewers circumſtanced alike in every 


other reſpect; for ſuperior knowledge 


will ever accompliſh ſuperior advantages, 


and it were in vain to expect a laſting 
ſuperſtructure where there is wanting a 
firm foundation, 

a 3 "FO 
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To evince, in the firſt place, the na- 


tional i importance of this buſineſs, it were 
only neceſſary to premiſe, that the duties 


on beer in the year ending July 5th, 1784, 
were 1,032,2721. 78-1 1d. to which ad- 
ding the duty on malt, in the ſame term, 
amounting to 1, 751, 334l. 10s. Iod. and 
the duty on hops 75, 7391. 15s. zd. we 
ſhall ſee that the amount of the revenue 
ariſing from, or principally dependent on 
the brewery, is the enormous ſum of 


3,759, 346. 148. od. or perhaps near 


FOUR MILLIONS STERLING Per annum ; 
as the hop-duty for that year was under 
the average amount, and it is very rea- 
ſonable to ſuppoſe that the duty on malt 
was in the ſame predicament, on account 
of the high price of barley, and the little 
inducement there was for Keeping up the 
uſual ſtocks. 


From this view dhe matter, it is evi- 


dent that the duty immediately charged 
on beer is more than one half of this very 


great amount; and it may afford matter 


of 


bs; ras 4 8 . . 3 
Fr „ I ENG: gs 
2 . NAS R — 


e ee e — 
* * 2 ; : 

22 . I 

A he INT IO NR IN 
1 e e TA eee 


[ 
5 
EE 
3 
3 
* 


r : 5 
= \ ach * « = L1 2. 
| AR nr © * « 3 9 
8 AS) een 4 4 „N 2 
eee ee a 


r 
N . 


PREFACE.  - 


of curious ſpeculation to be informed, 


that the London Brewery, alone, produces 
about one-fourth of the whole of this duty, 
as will be ſeen by the following abſtract 


of the year ending July 5th, 1786 : 
Strong beer duty = = - "IN . £526,914 6 14 


Small do. 6,524 7 114 
Table beer (doo. 48,202 13 114 


Deduct N TE, 
Malt allowance on ſtrong beer - £97,276 17 © 


do. ſmall —— - 1,848 2 10 
199,124 19 10 
Net amount of duty on beer - £482,516 8-54 


This large ſum was the produce of. 


1,519,2494 barrels of ſtrong, 110,890 
barrels of ſmall, and 374,943 barrels of 


table beer, the particulars of which will 
be found in the ſubjoined liſt of the 
London brewers, which I have been in- 
duced to inſert as no unacceptable infor- 
mation to my country readers, and no 


diſhonorable evidence of the prodigious 


trade of that immenſe capital, | 
a 4. The 
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The brewery ſtanding thus high in the 


ſcale of the public revenue, the very 
humble rank which it obtains in the 


circle of the ſciences is the more to be 
regretted, and ought to be a ſpur to the 


ambition of its profeſſors to raiſe it into 
the important notice it merits, that it 
may no longer be the rough rock upon 
which government builds the bulk of 


her finance, but become the finiſhed co- 


lumn of the edifice, fo that the ſupported 
and the ſupporter may be contemplated 
with equal admiration, 


That this cannot be done without the 
ſerious efforts of individuals to ſhake off 
| habitual errors, and emerge from the 
profeſſional obſcurity of their anceſtors, 
may be inferred from the volume here 
preſented to the public ; but to ſet the 


matter of general improvement in a ſtill 


leſs problematical light, and at the ſame 
time to intimate that there are qualities 
reſident in the materials for brewing 


which are only obtainable by a ſcientific 
1 intimacy 
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intimacy with the ſubject, it may not be 
improper to take a curſory view of the 
practice of the brewhouſe, in ſuch parts as 
beſt tend to that purpoſe. 


It were, perhaps, of no importance to 
intimate to the brewer, the requiſite 


qualities of the materials themſelves. Theſe 


being objects of his choice, rather than 


the produce of his {kill, it may ſuffice 


that he be able to view them with a diſ- 
criminating eye, in order to ſelect ſuch 
as poſſeſs the particular qualities neceſſary 
to particular purpoſes, and to vary them 
according to the intended characteriſtics 


of his liquor, or the ſeveral occaſions of 


his practice. 


The whole proceſs of brewing, from 
the entire ſtate of the materials to the final 
recompoſition of their extracts, may be 
divided into three ſections; omitting to 
particularize the preparation of the griſt, 
though its extreme ſimplicity has not 
been able to guard it againſt popular pre- 
| judice, 


X11 PREFACE. 
judice, which has been found fo preva- 
lent, that, to anſwer a purpoſe which no 
one has yet ſatisfactorily explained, a 
demonſtrable loſs, to a very conſiderable 
amount, is the certain conſequence to 
thoſe who adopt it, when a moment's 
reflection and an eaſy experiment, would 
convince them of its inconſiſtency. 


1. TAKING THE LIQUOR. 


In this preliminary part of the procels, 
the ſkill of the brewer is very much to 
be exerted, as various malts require va- 
rious degrees of heat for the more ad- 
vantageous extraction of their valuable 
parts, and the greater perfection of the 
product; to determine on which, will 
materially reſt in the judgment of the 
operator. Here it is to be obſerved, too, 
that the fit liquor inevitably ſtamps a 
characteriſtical impreſſion on the whole 
gyle ; and as the complexion of the fu- 
ture product muſt receive a powerful 
tincture from this leading principle, fo an 

| error 
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error once committed in its application, 
will ever leave traces of its influence, in 


ſpite of the efforts of the moſt judicious 


operator. Whence it is evident, how 


much the / of the thermometer ought to 
be ſtudied by the brewer, in order to inſure 
him that certainty of ſucceſs which he 
can by no diſſimilar means obtain. With- 
out this inſtrument, it is impoſſible he 
can accommodate his practice to the dif- 
ferent qualities of his malts, ſo as to 
ſecure to himſelf every obtainable ad- 
vantage. The diſcrimination of the ſenſes 


is limited and irregular. Beyond the 


temperature of the body our judgment 
of heat cannot reach, and within that 
degree it is very incompetent. In this 
buſineſs, the variation of a very few 
degrees, which the inſtrument only can 


determine, produces effects not leſs ex- 


traordinary in themſelves, than important 
to the intereſt of the brewer. It is here 
the foundation is laid of that deſirable 


quality rranſparency, which, by a proper 


re gu- 
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regulation of heat, according to the 
quality of the malt, may be procured in 


a few days, or poſtponed to as many 
weeks or months, agreeably to the con- 
venience of the brewer or the taſte of the 
conſumer. 


From theſe conſiderations may be in- 


ferred the vexatious conſequences which 
often reſult from wrong practice herein ; 


and it is a demonſtrable truth, that many 


diſgraceful properties of beers have here 


their origin, which being attributed to 


other cauſes, the operator is induced to 
perſiſt in errors, which ever lead to diſ- 
appointment and loſs. 


II. BOILING OF WORTS. 


To a perſon unacquainted with the 
brewing buſineſs, it would appear almoſt 


incredible that an operation ſo ſimple as 
this, ſhould have occaſioned ſuch a diver- 


ſity of opinion amongſt the practical 
brewers. Some contend for a ſhort, 


others for a long time, and there are 
thoſe 
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thoſe who obſerve no 77me at all, being 


guided by certain criterions to judge of the 
proper period when to /r:ke their worts. 


Theſe, agrecably to their ſeveral inten- 


tions, may be all right ; on the contrary, 


they may be all wrong. A particular 
attention to their ſeveral uſes may be ad- 
vantageous, though a general adoption of 
either mult be prejudicial. According to 


the qualities the intended gyle is to poſſeſs, 


ſhould this operation be varied. To ſome 
beers the criterion is eſſential, to others 
time is indiſpenfible ; nor are the diſtin- 
guiſhing qualities of the moſt celebrated 
malt- liquors to be obtained and preſerved, 
without the ſtricteſt attention to this par- 
ticular ; whence it will not appear at all 
extraordinary, that the copper often re- 
ceives a good extract, and turns out a bad 
wort. | 


III. FERMENTATION. 


Of all the parts of the brewing pro- 
ceſs, this is at once the moſt difficult to 
conduct, the moſt ſubject to error, and 

5 | the 
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the moſt important to the intereſt of the 
brewer. The preſervative quality, the 
diſtinguiſhing flavor, the body, and ſpiri- 
tugſity are here to receive their actual 
exiſtence. Here, again, the thermometer 
muſt be the grand clew to direct the 
artiſt, ſecurely and with certainty, to the 
ſeveral intereſting windings of this ſubtile 
and perplexing labyrinth, without which 
he is in the utmoſt danger of being per- 
petually bewildered, if not abſolutely loſt. 
Chance, it is true, may ſometimes direct 
him right; but he muſt be a very ignorant 
traveller who would truſt his ſafety, in 
a dangerous and intricate road, to the 
fortuitous conduct of ſo blind a guide, 
when he can put himſelf under the gui- 
dance of a ſafe and experienced conductor. 
The ſucceſs of the brewer, in this article 
of his proceſs, will ever be precarious, 
without a knowledge of the uſe of the 
thermometer, in its newly-diſcovered 
mode of application, by which the acci- 
dents to which fermentation 1s extremely 
liable, 
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liable, and which the niceſt perception 
of the ſenſes cannot frequently diſcover, 
are immediately detected. Whence it 


may, with great juſtice, be termed the 


index of this extraordinary operation, 
which at all times points out the ſeveral 
periods of its progreſs, and without which 
the operator muſt ever be as uncertain of 
truth, as he who judges of the time of 
day by a watch deprived of its hour- 
hand. | 


To particularize the ſeveral important 
properties finally reſulting from a judicious 
management of fermentation, it may be 
neceflary to advert to thoſe qualities aboye 
cited, as actually exiſting in, or ulti- 
mately derived from it. 


Firſt, the preſervative quality has but a 
partial reſidence in fermentation. Hops, 
undoubtedly, furniſh the preſervative of 
beers ; but they can only be conſidered as 
ſupplying the ſemina of that quality, 
which, by their extraction in the boiling 
| worts, 


2 


r —Rkÿ- 8 


xvii PREFACE. 


worts, may be faid to be ſown, whilſt 
the active powers of a perfect fermentation 
are, alone, the genial ſhower and vivify- 
ing ray which quicken and mature the 
expected product. Several known in- 
ſtances ſpeak in confirmation of this, 
where beers have had a ſufficient quantity 
of this vegetable to have preſerved them 
ſound for two years, and have notwith- 
ſtanding come forward in two months; 
and that it reſults from an ill- conducted 
fermentation only, is further evinced by 
the obſervation, that ſuch beers are always 


ale and bitter at theſame time, ariſing from 
an imperfect union and recompoſition of 


the ſeveral parts of the extracts, which is 
the peculiar buſineſs of fermentation to 


accompliſh, in the utmoſt perfection, un- 


der ſuch regulations and reſtrictions as lie 


beyond the vague proceſs of the random 


practitioner, and the ill- founded hypo- 
theſis of the mere ſpeculatiſt. 


II. The diſlinguiſhing flavor of malt- 
liquors is, alſo, materially reſident in this 
| inter- 
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intereſting part of the proceſs. The li- 
quor here aſſumes various flavors, accord- 
ing to the force of, and time of continu- 
ance under the action. It is here in actual 
embryo, and, like heated wax, ready to 
receive the minuteſt foreign impreſſion; 
whence we are cautioned againſt accidents 
which might prove injurious, and are led 
to attempt the improvement of natural 
flavors. Thus, by a proper regulation 
and conduct of fermentation, the moſt 
pleaſing genuine flavors are naturally, as 
well as ſome others, by certain adven- 
titious means, obtainable, to any deſired 
degree of perfection. 


III. By the body of beers, is not to be 


underſtood the /frengih, but the con- 


fiſtence, the materiality, if it may be fo 
termed, which is diſtinguiſhed by the 
palate into /ight, heavy, thin, full, ſoft, 
| mart, either of which it is eminently in 
the power of fermentation to ſupply, as 
far as is conſiſtent with the real ſtrength 
and goodneſs of the wort. Theſe deſi- 
b rable 
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rable ends are of the greater import, 
ſince the gratification of the palate is the 
firſt object of the brewer's attention, be- 
cauſe it is the firſt inducement to the 
diſpoſal of his liquor; ffrength being but 
a ſecondary conſideration in the eſti- 
mate of malt-liquors, the goodneſs of 
which is ever marked by thoſe great eſ- 


ſentials of a faleable commodity, flavor 


and tranſparency, as qualities leſs eaſily 
obtained than potency; for it may be in 
the power of a perſon to make /{rong beer, 
when it ſhall baffle the utmoſt exertion 


of his art to make it pleaſant, 


IV. Spiritugſity, both in its origin and 


exiſtence, as it relates to the foregoing 
article, may be termed the vital principle 


of malt-liquors, whence they acquire the 
power of invigorating the body, and ex- 
hilarating the mind. The mere extracts 
of the materials, either ſeverally or in 


combination, exhibit no ſigns of this 
1 till the reciprocal action of 3 


their parts, in fermentation, calls it into 
life. 
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life. It is well known that mußt“ pro- 


duces no ſpirit in diſtillation, and every 


brewer can tell that the ſtrongeſt raw 
wort would have no inebriating effect on 


the drinker. Nor is this to be accounted 


for, by the ſuppoſition that certain parts 
of the m1} act on the body as a corrector 
of the inebriating quality, but by the 
abſolute non-cxiſtence of ſpirituoſity, 
previous to fermentation ; for the recom- 
mixture of the whole component parts of 


the wort, after their ſeparation, &c. by 


this action, rather increaſes than dimi- 
niſhes its intoxicating power; thence in- 
timating, that fermentation does not /ef 
at liberty, but poſitively creates the ſpiri- 
tuous parts of the liquor. 


This, then, is the grand field where 
the artiſt is to reap the chief harveſt of 


his labours. If fermentation, as is evident, 


be the only part of the proceſs which 
realizes the potency of malt-liquors, it 
muſt thence occur to the molt ordinary 

b2 capacity, 


* Unſermented extrads of fermentable ſubjefs, 
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capacity, that every error in this compli- 


cated buſineſs, is a real loſs of ſtrength to 


the beer, and a conſequential diminution 


of the brewer's profits; on the contrary, 


every new advantage obtained therefrom, 
is an additional emolument, without in- 
creaſing the price or diminiſhing the qua- 


lity of his liquor. It is not, however, 
to be hence underſtood, that length of 
time conſtitutes perfection in this action, 
notwithſtanding the prevailing opinion, on 


this ſubject, which has a ſtrong tendency 


thereto. Fermentation carried beyond a 


certain period, defeats its own purpoſes, 
by proceeding to undo all that it has be- 
fore done. This period is when the 


operation is arrived at ſuch a height as to 
require the immediate c/ean/ng of the li- 


quor into caſks, a criſis to which no for- 


mal rules can poſitively direct, it ſome- 


times happening in the ſpace of one day, 
ſometimes not till the expiration cf many, 
ever varying according to the ſtrength, 
the heat, the quantity, and even local 

ſituation 
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ſituation of the fermenting liquor; and 


this criſis has ſo delicate a relation to the 


quality of the ſubject, that, in ſome par- 
ticular proceſſes, to anticipate, or exceed 
it, but a very few hours, would prove 
deſtructive to the gyle. To avoid both 
extremes, with certainty and preciſion, 
requires a very clear inſight into this 
perplexing buſineſs; a difficulty which 
is now rendered entirely familiar, by the 
aſſiſtance of the thermometer, which not 
only diſcovers an imperfect from a perfect 
fermentation, but, with certain concomi- 
tant appearances, diſtinguiſhable by the 
perception of the ſenſes, points out the 
proper period of cleaning to infallible 
nicety; at which period, alone, is to be 


expected that regular purgation in the 


caſks, which equally avoids the violence 
tending to acidity, and the /anguor that 
produces the moſt diſagreeable vapidity, 
heavineſs, ill flayor, and a train of other 
evils which do not immediately diſcover 
themſelves. | 
b 3 From 
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From the foregoing few ſtrictures, it 
is eaſy to conceive, what a number of 
advantages accrue to a proficient in the 
art, from well-conducted proceſſes ; and 
how many valuable qualities are loſt to 
the unſkilful profeſſor, from the want of 


a knowledge of the component parts of the 


materials, the proper modes of: extratting 
their virtues, the purpoſes of their combi- 


nation, and the aflion and reſult of their 


combined powers. Poſſeſſed of this know- 


ledge, the operator is enabled to accom- 


modate, with every aſſurance of ſucceſs, 


the various palates of the conſumers, with 


equal advantage and reputation. If 2 


mild, ſparkling liquor be preferred, he can 


produce ſpontaneous pellucidity, and 
every principle of perfection, in a few 
weeks. If a /57; full beer be required, 
he knows how to effect this, without 
adding to his griſt, as well as he can give 
lixhtneſs and vingſity, without diminiſhing 
the ſtrength of his liquor. To this 
knowledge, allo, he is indebted for an 

effectual 
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effectual ſecurity againſt thoſe bugbears 
of the ignorant operator, cloudineſs, violent 
fretting, flatneſs, &c. &c. whillt it pro- 
duces an unſolicited extenſion of trade, 
with ſuperior liquor, and ſuperior emo- 
lument. : 08 


To remedy the difappointments and 


loſſes reſulting from bad practice, and to 


render this important buſineſs of more 
general utility to the public, and more 


particular advantage to individuals, is the 


purpoſe of the Author, who, by a con- 
tinued application to the ſubject, during 
ſeveral years practice and experience, has 


had che happineſs to reduce the brewing 


ſcience to a plain ſyſtem, confirmed 
throughout by the moſt ſucceſsful events. 
His theory is not a chimera of the brain, 


nor his pradice the child of hypotheſis. 
By a ſtudious attention to a long courſe 


of repeated experiments, in the produc- 
tion of every variety of malt- liquor, the 
former is diſcovered, which again, with 


reflected light, illumines the /atter ; fo 
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that by mutual reflection both are eſta- 


bliſhed and confirmed, to a degree of 
certainty equal to the utmoſt wiſhes of 


the operator. 


It is hoped the reader will find at 
leaſt a partial confirmation of this in the 


ſubſequent ſheets, firſt publiſhed in a 


collected form in 1788 ; and that he will 


do the Author the juſtice to belieye that 
the particulars of his ſyſtem, which, for 


obvious reaſons, he withholds from the 


eye of the public, are not leſs founded in 
philoſophical inveſtigation, nor leſs wor- 
thy the attention of the enquiring artiſt. 
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PREFACE. 
A Liſt of the London Brewers, 


WITH THE 


STRONG, SMALL, 


SEVERAL 


XXV1l 


SUMS OF THE 
AND TABLE BEER 


BREWED BY THEM RESPECTIVELY IN 
THE YEAR ENDING AT MIDSUMMER, 


1786. 

A Barrels of | Barrels of | Parrels of 

| Strong Small Table Beer 
Thomas Allen - | 17,581 106 — 
William Allen 15 — 7,260 
Mary Amey - - - - - - | 10,802 | I9 9,055 
Amos Aſquith + - » - 4,220 3,018 | 1,922 
foleph Aſquith - - - 2,541 315 1,166 
George Ainſworth - - = 801 1714 2,092 
John Armſtrong- - - 203. 2634 627 
Haggar Allis 1,346 3,903 

B ; | 
Francis Bullock - - - - | 20,364 839 "os 
Edward Bond "SOX 966 9,408 
Timothy Bentley + - + I,944 — 2,953 
Thomas Bentley - - - - 1,076 7,110 
Richmond Barker 3,703 {—————| 3,976 
John Barnet 1,716 3,567 |—= 
Joſeph Butler 1,072 1,037 
John Butcher 1,313 —— 2,010 
Peter Thomas Blackwell 788 3,385 — 
William Briand = = - 408 201 4,582 
Robert Bradſiela - - - 61 |. | 1,442 
Robert Brown +« = « »- - 26—— 116 
Joſeph Briſtow - - = - - 3—— 838 

C 
Felix Calvert 117,737 104 — 
John Calvert 93.774 4,512 106 
Thomas Cokar - - - - | 32,733 1,493 397 
Edward Clarke 8,958 | 1,378 31 
John Curtis 10, 468 8,111 3 
Benjamin Cape 6,891 17,478 
John Charrington - - - 10,644 3,504 | 11,817 
Robert Kilby Cox - - 1,103 49 | 12,238 

Carried over | 357,026 | 33,3184 101,6227% 


Brought 
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Barrels of 


Barrels of 


Small 


Barrels of 


Strong | 


Table Beer 


C Brought over | 257,026 
Jeremiah Clegg 988 |— 
Robert Chapman 652 564 1,394 0 
William Carpenter - - - 683 1,371 : 
William Cox - - - - -;; —— — 4 "FF 2 

John Cotton | 11 . 2 
John M*Carty - - - + -\ | b 36 i 
Thomas Carpenter oe: — 353 5 
William Cade - - 4 ; 315 
John Carfe - - - - - + 110 1,514 —— 5 
John Cowell!!! — _ 1,804 F 
James Cote __——__—— 406 3 


| D 

135 ESE Edmund Dawſon +< - +» 
# | foſeph Dickenſon - - - | 32,103 
oY Rivers Dickenſon | 
* Oliver Dickenſon 
I lohn Dyer 
* George Davis » » 
BY Oliver Davis 987 1,129 
N | Thomas Drane 571 

Elizabeth Deyman 510 928 |. 14 
Thomas Days | 

John Dore 
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E John Edmonds A 
F:.- | Joſeph Ellerbeck - 
*% William Edwards 

| John Evans 36 4 4112 
Robert Enſtone - - 178 
Tofeph Piana —ti 386 | 947 
John Ellis? - {=_omm_—_ 7 06 
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Thomas Faflet - - - - - 
Felix Feaſt | 
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„„ 5 
John Fiſher - - - - - - 1,519 | 883 7 
5 John Farmer | 8,605 E 
i 1 John Farne : +] 604 F 


William Flack - - - » - | 2D os, 557 
John Foriter - - « « « « © — 278 


1 
("ripe Pak liek | a * 3 \ 
-arT1.CQ over 541,941 | 45,3263; 159,053 


Brought 
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Barrel; + 


| Barrels of | Barrels of | 
Strong Small Table Beer 
Brought over | 541,941 | 45.3264 159,053 
Henry Goodwyn - - - | 62,885 545 {=n——— 
Edward Burn. Green - | 33,753 | 1,032 82 
William Green 44440 — 3 
Thomas Gutterſtone = 1,018 3,907 
James Goddard 387 515 390 
Mary Gwyn = « - = - 105 104 700 
Ann Groves 1+ 93 
Peter Hammond - | 108,820 | 
George Hodgfon - - -' | 19,099 | 532 57 
John Hale I 4,284. 7,8434 10,4534 
George Hankin < - - | 12,385 2067 6, 886 
Thomas Holcombe - - | J,673 665 ———— 
Richard Harriſon - 4,039 2,8314. 9,471 
John Hanbury + - - - 2521 138 7,902 
William Harding 3273 1,532 261 
Edmund Humphries - 2,680 3,618 
Thomas Hogstleſh - - 2,556 1,7484 1,357 
George Healey 746 967 | 
James Holbrook + - - 1,483 |———— 6,929 
James Hogg - - - - - 1,034 1,2524 N 
William Huxley - - - | 1,172 527 2,369 
William Henſhaw +» - 902 153171 
John Robert Hawkins - | 473 | 241 I,091 
Richard Hall! 8 619 
Howell Harris — 1,281 7 
James Harriſon + - - — 5 1,190 
William Hoffman = - j———— i 1,163 
Joſeph Harris - - - - 5⁴ 23 
Thomas Jordan - | 37,559 612 —— 
James Johnſtone - » 2,320 1,256 6,5853 
John Johnſon = + - - 447 228 401 
K £ 
Joſeph Kirkman - »- - 136 } © tt | 12,078 
Thomas Kerſlake "OY 1.3580 
John Krug - - - » - - 6 67 869 
Carried over _| $68,2275 73,8754 236, 8224 
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Barrele of 
Strong 


Barrels of 
Small 


— 


6 


L Brought over 


William Lancaſter - - 
Thomas Langford - - 
M 


| Richard Meu«õ - - 
David Martineau - - - 
John Rogers Morgan - 


James Myatt 


Thomas Myatt - - » - 
Mary Mercey - - » - 
George Morcott + - » 


Jane Monk 


N 
William Newberry - » 
John Neiman < - » - » 


Henry Norgrove - 
wa 
John Vaul Offner 
| Þ 
John Phillips, Wapping 


Py 
* 


J. Phillips, Meſiminſter 
Richard Parcdce - 
Thomas Proctor 
James Pulleine 
Charles Page 


James Purſer 


Richard Price 
Joſeph Pinnick - - - - 
R 


William Truman Read 


William Roberts 
James Robertſon + - 
Benjamin Ryall - 
John Robinſon - 
John Robinſon - 
NHeadman Raddatz 


Cerried over 


868,227 
3 


73,8754 
28 
564 


Baxrre!: of 
Table Beer 


236,822; 


37799 
1,101 


1,014 
1,455 
398 
124 
109 


1,327 
2,107 

.- 3,140 
2,462 
144 


5196,83 53 


275.5905 
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Barrels of 
Strong 


0 


—— 


8 Brought over 


Robert Salmon - - + 
Thomas Stretton - - 


Henry Sandford 
Thomas Starkey « » 


Benjamin Smith 


William M. Sellon - 


Charles Shephard - 
Seymour Stocker 
John Stevens 
William Shephard 
James Stutter = - 
George Stead » = = 


* 


Heſter Lynch Thrale 
Thomas Taylor 


Peter Thorne + «- « 
V 


John Varty « - - - 
* 


Samuel Whitbread - - 
Joſeph Williams 
Samuel Watlington - 
Crotchrode Whifhag 
Joſeph Walker 
Martin Wilſon - - - 
Thomas Whitehead - 
William Wilde 
John Wilſon - « - - 
James Willis 
Robert Weſtmoreland 
Joſ. Willmott 
William Wright 
Robert Walford - 


T 
Benja, Yarnold » » - 


Total 


1196,8354| 


103,091 


| 


26,342 
11,524 


2,604 — 


8,528 


1,544 
5.039 
4,600 


45735 

2,159 
180 

68 

42 


158 


I 24 [—— 
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Barrels of 
Small 


90,085 


1,997 
107 


— 


70 — — 


130,013 
7,869 


276 — 
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Barrel. of 
Table Bees 
2755907 
104 
6,816 
19,467 
97431 
4,504 
3,981 
33725 
6,4474 
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ADVERTISEMENT. 


HE ig may probably be expected that the 


Author thould fay ſomewhat on the 
ſubject of the edition now preſented to the 
public, the price of which he has thought 
himſelf juſtified in advancing conſiderably 


beyond that of the preceding, and even 


in a greater degree than the acceſſion of 
new matter may ſeem to authorize. If, 


however, it be conſidered that the ſubject 


is intereſting only to a particular claſs of 
readers, and that not very numerous, in 


ſo much that the laſt edition was nearly 


nine years* upon ſale; and that the 
avowed utility of the information con- 
veyed in the treatiſe, renders the diſburſe- 
ment of the few extra ſhillings annexed 
to the attainment of it, a matter of no 
conſideration ; he is perſuaded that he 
Bal 


* It has been out of print ever ſince the beginning of 
the year 1797; and the Author's attention to more bene- 
ſicial concerns is the reaſon that the preſent edition has been 
% long delayed. 
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ADVERTISEMENT. xxxiii 
ſhall eſcape the imputation of ſelfiſhneſs 


in the mind of every perſon who knows 


how to appreciate the advantages hereby 


placed within his reach. 


Of this deſcription the Author has had 
the ſatisfaction of meeting with many 
gentlemen in the brewery, who have un- 
diſguiſedly offered him their unqualified 
acknowledgments, on the occaſion. A- 
mongſt theſe is a gentleman. in Notting- 


hamſhire, who ingenuouſly aſſured the 


Author, that he had received ſo much 
advantage from the general uſe of the 
SACCHAROMETER, in his brewery, that 
ſuppoſing only one more inſtrument was 
to be purchaſed, he would readily give 
&© A HUNDRED GUINEAsS for it, rather 

„ than be without one.” 


Several other gentlemen have, alſo, ex- 
preſſed themſelves on the ſubject in terms 
which it would be improper to report in 
this place, however gratifying ſuch com- 
mendations may have been to the feelings 
of the Author, and however corroborative 
they might be of the utility of his labours. 

| | Senti- 


* 


xxxiv ADVERTISEMENT. 


Sentiments of this. nature, from the 


diſcerning part of his readers, form, in the 


eſtimation of the Author, a complete 


counterpoiſe to the little illiberalities of 
the ignorant and ſelf-conceited, which it 
has been his fortune, at different times, to 


encounter; and, in ſome meaſure, verify 
the prediction hazarded in a critique on 
the firſt edition of the Statical Eſtimates, * 


which ſuggeſts the probability that 
© ſhould the inſtruments he recommends 
e be eſtabliſhed by an experience of their 
utility, formidable as they now appear, 
66 familiarity will fimplify the applica- 


* tion of them to a new generation of 


% brewers, who may be tempted 79 exuli 


& over their predeceſſors.” — And, indeed, 


if the adoption of the uſe of the Sa cchA- 
ROMETER, in almoſt every part of the 
kingdom, be admitted as a confirmation 
of the propriety of the Reviewer's opinion, 
the Author may be allowed to hope that 
the new generation has already ariſen, and 
that the day of their exultation is at hand. 

CONTENTS. 

* Sce the Monthly Review for July 1785. 
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PREFACE 
THEORETIC HINTS 


ON 


BREWING. 


——— ͤů — 0 8 


— — — 


HE deſign of the Author, in the publi- 
4 cation of the ſubſequent pages, is rather 


to intimate the probability of a complete ſyſtens 


of brewing, than to promulgate one, Were 
he prompted by inclination tothe undertaking, 
his intereſt would forbid the execution of it. 
The ordinary emoluments ariſing from the 
ſale of a book, however extenſive, would be 


a compenſation very inadequate to the fatigue 
of many years weariſome attention to the 


multifarious practice of a brewhouſe, employ- 


ed in the production of. almoſt every ſpecies 


of malt: liquor; or to the trouble of digeſting 
the economy of that practice, noting events, 
inveſtigating cauſes, and thence forming 
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* PREFACE TO THE 


rules for the regulation and management oi 
future proceſſes, To the ingenious, it 15 
preſumed, theſe hints will not want utility, 
and to the mind unaccuſtomed to ſcientific 
diſquiſitions, a more perfect theory, without 
practical elucidation, might have been inelli— 
cacious. To both, in the preſent inſtance, 
the illuſtration of practice is neceſſary, where 
it is the intention of the inquirer perfectly to 
underſtand, in order to adopt, the principles 
upon which the Author's ſyſtem is founded, 


to which this publication is deſigned as pre- 


liminary information only. 


Such an illuſtration muſt be perſonal, in 
conſequence of ſpecial agreement ; from 
which 1t 1s preſumed that the brewery of 
London might vie with the country in the 
production of the finer ales, whilſt the country 


brewer, in return, might be convinced of 


the pratticability of producing porter in his 
own office, of qualities equal, in every reſpect, 
to thoſe of the ſame liquor brewed in the 
metropolis, Locality, in either caſe, is vo 
further concerned in peculiar qualities (cli- 
mate only excepted) than what ariſes from 
the difference in the nature of the water, 

which 
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THEORETIC HINTS ON BREWING, 5 


which being fo large a portion of the product, 
has indeed a very powerful influence. Vet, 


| by a knowledge of the cauſes of that influ- 
ence, we are enabled to make an artificial 


variation of procels ſupply natural defedt, 
and to prove that common, which was be- 
fore thought to be peculiar. 


From experimental practice in ſeveral 
different parts of the kingdom, the Author 
is Convinced of this truth; nor is he leſs 


aſſured, from obſervations on the continent, 
of the practicability of producing malt-l1quors 


in all the northern parts of Europe (except 
where the cold is fo intenſe as to prevent the 
action of fermentation) in as great perfection 
as in England. The climate of France, from 
Paris northward, of the French and Auſtrian 
Netherlands, of Holland, and of many parts 
of Germany, is well adapted to the brewing 
buſineſs, but the brewers know not how to 
reap the benefit of their ſituation. Thoſe of 
Paris are entirely ignorant of the art, as well 
as that of malting. Their malts have but juſt 


time to germinate ere they are dried off, 


whence they have ſcarce any of the ferment- 
able principles of a perfett malt in them, 
B 3 and 
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8. PREFACE TO THE 


and are of ſo ſteely a conſiſtence as to be 
hardly penetrable. Under theſe diſadvantages, 
it is not to be wondered at that their bonne 
bierre de Mars is ſuch a miſerable beverage. 
Did they purſue the method of malting in- 
culcated in the following pages, and adopt a 
proper proceſs of brewing, the ſame quantity 
which they now make of wretchea beer, for 
the retail price of ſix ſous the bottle, might 
be converted into a good porter, which ſells 
there for twenty-ſive ſous, or a pleaſing pale 
ale of equal value. And though this increaſe 
of price might not be entirely or immediately 
effected, on account of a prejudice common 
to all nations, of viewing in a ſecondary light 
cvery imitation, however near the original, 
vet it 1s uncontrovertible that ſuch a change 


in the quality, from a thin, ill-flavored, ſpirit- 


leſs, to a pleaſant, ſprightly, vinous liquor, 


would be productive of emoluments excecding, 


beyond all compariſon, the expence attend- 


ing the acquiſition ; and to conſider it in a 


public light, it will occur to every perſon, 
now much more wholeſome and invigorating 
mult a ſound, nutritious malt-liquor be, than 
a meagre, hungry, ungenial wine, a liquor 
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* 


next in degree above the crude, unformed 


beer here alluded to. 


The F lemings, with every local advantage, 
are not many degrees beyond the French in 
the art of brewing, though malt. liquor is a 


beverage much more common in Flanders 


than in France. At Bruflels, which ſome 
writers have celebrated for its beers, the beſt 
to be met with, in common, is of a browniſh 


amber, ſomewhat ſtrong and tranſparent, but, 


for want of being brewed by a ſkilful artiſt, it 
fails in point of preſervation, and turns acid 
in warm weather. They have another ſort, 
pale and turbid, called berre blanche de Lou- 
vaine, which is little better than thick ſmall 
beer. This being bottled whilſt new, is no 


ſooner uncorked than it flies furiouſly out of 


the bottle, like beer in the height of fermen- 
tation, and is drunk by the Flemings in that 
ſtate, with much ſeeming reliſh, though they 
acknowledge, at the ſame time, that 10 75 not 


fo good as Engliſh beer. 


The ſituation of Flanders is exceedingly 


favorable to the production of malt-liquors, 


par- 
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8 PREFACE TO THE 


particularly in and about Bruſſels.“ The 


ſoil is rich and fertile, well cultivated, and pro- 
duces plenty of very good corn and hops, the 
latter of which are generally injured by hang— 
ing too long upon the plant, and by being 
gathered ſlovenly and bagged careleſsly. The 
air is very much like that of many parts of 
England, and there is a plentiful ſupply of 
water, fit for every purpoſe of the brewer. 
But the beneficence of Nature will be una- 
vailing, ſo long as her handmaid, Art, with- 
holds her neceſſary aid. Were the Flemings 
to court the liberal diſpenſation of her favors, 
and obtain a knowledge of the principles of 
brewing, they might ſoon diſpute the palm 
with England in the celebrity of malt- 
liquors; for even here, the number of places 
2ntitled to any degree of pre-eminent diſtine- 
ion is exceedingly limited, whilſt the majority 

5 of 


Since the firſt publication of theſe pages, the Author 


has had an opportunity of confirming his ſentiments on this 
lubject, by a temporary engagement with a friend, in tl.c 


brewing trade, at Bruſſels; where, in a few weeks? reſi- 
dence, he brewed about three hundred barrels of ſtrong als 
and porter, which poſſeſſed every deſirable quality of thoſe 
liquors brewed in England, notwithſtanding the utenſils were 
but ill adapted to facilitate bis practice, 
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THEORETIC HINTS ON BREWING. © 


of practitioners do but barely overtop thoſe 
of Flanders. . 


This extreme dearth of information, on a 
ſubject of ſuch general utility and impor- 
tance, ought rather to be treated as a misfor- 
tune than a fault. Few, very few, of thoſe 
employed in the practice of a brewhouſe, 
have ever been taught to conſider brewing 
in any other than a mere mechanical light. 
Every maſter of a country ale-houſe, every 


hoſtler of a country inn, every ſervant of a 


country farmer, pretends to a proficiency in 
the art, and the man of ſciencc is amazed to 
hear the common brewer dwell upon unac- 
countable difficulties, in a buſineſs practiſed 
with ſeeming eaſe, even by old women. Nor 
have thoſe who have taken upon them to 
write particularly on the ſubje&, done any 
thing more than jumble together anumber of 
recipes, in the ſtile and manner of a cookery- 


book, or /amily phyſician, but with ſomewhat 


leſs efficacy. From theſe, one only may be. 


excepted, who had the misfortune to be too 
abſtruſely philoſophical for common compre- 
henſion, and refined upon trifles till his theory 
[rittered away the intention of his practice, 
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10 PREFACE, &c. 


and the product of both completed their 


entire demolition. 


The few ſtrictures here ſubmitted to the 
inſpettion of the public, are not brought for- 
ward as the reſult of any deep reſearches into | * 
the chymic art, but as the leading principles 


indeed, on the eſtabliſhed laws of chymiſtry, | s 
but confirmed, in every reciprocal relation of 
cauſes and effects, thro' a ſeries of practice of Þ 
many years continuance. : H 


Hence is the Author enabled to recom- 
mend, with confidence, his theory, as an illul. 


confirmation of his theory ; at the ſame time 9 


facts, as an additional ratiſication of both. 
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THEORETIC C HINTS 


BREWING. 


os 


OT WATER. 


HE general diſtinction of water, as 


it reſpects the common purpoſes of 
life, extends no further than the ſimple 


terms of hard and //t ; and though it may 


not be in the power of eyery brewer to 


purſue his inclination in the choice of 


them, yet as there are ſome who can be- 
nefit of the diſtinction, by the poſſeſſion 


of both, and as all may profit by the ju- 


dicious application of either, it may not 

be amiſs to ſay ſomewhat of the nature of 

water in general,* by way of aſſiſting 

| | the 

* The Author thinks it right to acknowledge his obliga- 

tions to Dr. Lewis's philoſophical inquiry into the nature 

an properties of common ævater, for the principal part of the 
additions he has been induced to make to this article. 
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12 THEORETIC HINTS ON BREWING, 


the reader in diſcriminating its ſeveral 
virtues and defects, and pointing out to 
the brewer how far they may be uſeful or 
diſadvantageous, in appropriating to his 
particular uſe ſuch as he may poſſeſs. 


Although for culinary and other do- 
mettic purpoſes, the ſimple diſcrimina- 
tion of hard and ſeſt abovementioned, be 
ſufficient, it may not be unprofitable nor 
unpleaſant to mark the nicer diſtinctions 
of the naturaliſt, by whom all common 


water is divided into two clafles, viz. 40 


moſpherical, and terreſtrial, indicative of 
the region whence they originate. 


 Atmoſpherical water is ſubdivided into 


that of row, Hail, and rain. The for- 
mer, it is generally agreed, conſiſts of 
frozen vapour, which aſſumes the form 


of ſnow from the lowneſs of the tempera- 


ture of the air through which it paſtes ; 


for were the atmoſphere warm enough to 
diſſolve it, ere it falls, we ſhould ſec it 
in the form of rain. 

Cloud: 


15 
Bo 
9 
Ws 
bs 
44 
Ie 
2 
8x 
3 
— 
5 
Pea 
? 
83% 
* 
* 
=. 
x» 
F< 
4 
Y 
F 


” 
WL, 
2 p 
5 E 
_ : 
3 
8 

r 
GER 
PE 4 

2 5 

5 5 
9 
5 
e 
RY, 
3 
3 

Lf T > 

X28 

— 
N 

OY 
I 
i v8 
x 
os 
— 8 
wt] 
5 
3 
TIRE 
FS 
Ds 
"BY. 
2 2 
2 
8 
8 
bo 
A 
* 
JF 

2 

> 

"+ \ 

7 
1 


© <A 
2, 9 . 
*** 3 » 
„ 
. . 


223 ö * 838 . 5 oY : 
e 
e 


* 
1 
— 
5 
9 
4 
47 
32 
BL - 
3 
7 
<4 
2 
Pages 
4% is 
87 
tht 
Iz, * 
N 
* 
* 
* 
5 
A 
25 
* 
th 
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Clouds of ſnow differ in nothing from 
thoſe of rain, except in their congela- 
tion; and it appears from the experiments 
of Signor Beccaria, that ſnow is ſome- 


what indebted to electricity for the form 


it aſſumes. Its proverbial whiteneſs 1s 
derived from the extreme minuteneſs of 
its particles, which, from their extenſion 
of ſurſace, compared with its component 


matter, accounts for its lightneſs. 


In point of purity, it has been eſteem- 


ed by ſome ſuperior to any water, except 
that of hail ; others attribute to its uſe 
the peculiar local diſorders to which ſome 


people are liable, who neceſſarily admit 


it into their daily ſuſtenance. Bartholine, 
in an expreſs treatiſe on the ſubject, 


fays that the people of Norway not only 
make uſe of it as their common beverage, 
but even eat ſnow, and that ſome have 


lived ſeveral days on it, without any 
other ſpecies of food. On the other 
hand, it ſeems the common opinion of 
travellers, that the diſorder called by the 

French 


SE. a 

* Bar a 
. 
— 


" 
2 


e 
r 
FS 
- — th. 
IF: SES 


> 
— 
ode re % 


4 
o *. 2 
2 Fl wr 
e 
2 — 
8998 


* 
oy, bs 
— vb of 


* 
14 


> D ot 
Is Ea 
2 


bf 
£48 
308 
0 1 
4 FR. 
* 
: 4 #4 
# 
* 
ix} JN 


- i 
we -! 

0 f 
* 

8 0 
n 
1 
= 
*. 4 
= , 
7 

* 

* 4 
p i; 
** 1 
*% 1 
8 
* s 
1 


15 
: 
* 
4 

1 

* 
II 
þ 
* 
1 
: 


CT EE IE ni os 


a 
1 


3 
2 
Fo 
R 
5 
7 2 
1 # 
* 


5 2 * 
77 


. N 
TE a I ox oy FI C2-y” 


— * 
3 


— 


oo oor ³˙üͥ 


Lee 
2 2 


14 THEORETIC HINTS ON BREWING. 


French Js goitres, fo prevalent amongſt 
the inhabitants of the Alps, the Pyrenees, 
and ſome other mountainous fituations, 
ariſes entirely from the uſe of ſnow water. 
in confirmation of this ſentiment, it 1s 
ſaid. that the children born in thoſe 
countries are never affected with theſe 


tumours till they are about two years of 
age; and that ſtrangers, after a ſhort re- 
ſidence there, become affected in the 


ſame way. 


Modern medical men, however, reject 
the idea of this diſorder having its origin 


in the uſe of ſnow water, and ad- 


duce many facts in ſupport of their 
opinion; neither does the character of its 
oreat purity reſt on a firmer foundation, 
if we may credit the experiments made on 
it by ſome chymical gentlemen. Ac- 
cording to theſe, a gallon of ſnow water 


leaves, on evaporation, from three to four 
grains of a brown earthy ſubſtance, partly 


of a ſaline nature; but when we are told 
by the ſame gentlemen, that diſtilled 
watcr 


L ak MIO. = 
EE SS ri ak 2 7 et 8 3 


THEORETIC HINTS ON BREWING, 15 


water itſelf furniſhes nearly as large a re- 


ſiduum, except that the latter is a white 


calcareous earth, deſtitute of ſaline par- 


ticles, we have little reaſon to decry its 


want of purity, at leaſt ſo far as culinary 
purpoſes, and the ea of theſe pages 
demand it. 


Hail, conſiſting of frozen vapour, con- 
gealed in the higheſt and moſt attenuated 
parts of the atmoſphere, produces water of 
ſo pure a nature, that the experiments made 
on it, ſimilar to thoſe abovementioned, 
have not diſcovered above a ſingle grain 


of earthy matter in a gallon. 


Rain water, though derived, like the 


two former, from the atmoſphere, is 


certainly the leaſt pure of the three. Dr. 
Prieſtley is of opinion that rain is an ac- 
cumulation of vapours, from an electri- 
cal impulſe, which collecting them in its 
courſe from the earth, condenſes them 


into ſmall drops, which uniting with 
each other as they fall, from their en- 


creaſed 
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creaſed ſpecific gravity, come down to 
the earth in the form of rain ; the drops 
of which are probably larger or ſmaller, 
in proportion to their greater or leſs con- 
denſation by the force of the electric fluid. 


The water produced by rain not only 
contains the ſame terreſtrial matters ob- 
ſervable in that of ſnow, but is frequently 
charged with other ſubſtances, which it 
probably carries down with it, in its paſ- 
ſage through the air, and perhaps many 


others are added to it when in a ſtagnate 


ſtate. Theſe, viewed through a micro- 
ſcope, appear ſomewhat like a grove of 
muſhrooms ; and as this water is very 
ſubje& to putrify, it is not improbable 
that the ovala of ſome animalcules float- 
ing in the air may have been mixed with 


it, in its paſſage, and that ſome may have 
been depoſited in it afterwards; for Dr. 


Flaconer thinks that animals are more 
inclined to depoſit their ova in ſtagnate 
rain water than in any other, being void 
of any mineral impregnations, which are 

generally 
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generally deſtructive to inſects. This, 
however, ſeems to apply more to the rain 


which falls in the ſummer, than at any 


other ſeaſon; for in the winter, and early 
in the ſpring, theſe 3 do not 
take place. 


The pureſt rain water ĩs certainly to be 


met with in elevated ſituations, remote 


from towns ; and the moſt impure is that 
which is collected from the roofs of 
houſes, &c. in large populous places, 
where coals are the common fuel. From 
a gallon of the former, it appears, there 
has been a reſiduum of fix grains, and 


from a gallon of the latter twelve grains, 


"of a dark brown colour, of a bitter, 
brackiſh taſte, and offenſive ſmell. 


After all, the difference between ſnow 
and rain water, at leaſt ſo far as they are 
employed for domeſtic purpoſes, is ſo 
trivial, that generally ſpeaking it is a 
diſtinction without a difference, if we 
may be allowed to judge, from the chy- 
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mical inveſtigations hitherto made of 
them. The Biſhop of Landaft ſeems to 
be ſomewhat of this opinion :—** No 
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two authors,” ſays he, perfectly 
agree in aſcertaining the quantity of 
ſolid impurity contained in a definite 
portion of either rain or ſnow water; 
this is not to be wholly attributed to 
the difference of their care and {kill 
exerted in the analyſis of them, but 
principally to the different natures of 
the ſubjects themſelves, upon which 
their labours have been employed. 
The vapours which are daily raiſed 
from the ſea, may, with great proba- 
bility, be ſuppoſed to carry with them 
ſome minute portions of the acid of ſea 
ſalt, and perhaps of ſea falt in ſub- 
ſtance, and of the calcareous earth with 
which the ſea abounds. The atmo- 
ſphere itſelf may be looked upon, not 
only as the general receptacle of theſe 
aqueous vapours, but likewiſe of all 
mineral exhalations ; of the ſteams 
« which 


* N 5 

— 

* 

7 8 
99) 
pet. 

7 

= 

1 
1 
1 
TC 

— 

24 

e 
8 
5 
7 

9 

1 ** 
. 
* 

's 3 
35 
5 & 

3 

7 


THEORETIC HINTS ON BREWING. 19 


« which are conſtantly ariſing from the 
«« perſpiration of whatever enjoys animal 


* or vegetable life; and from the in- 
« ſtantancous putreſcence of theſe ſub- 


« ſtances when deprived of life; of the 
* ſmall ſeeds of terreſtrial and aquatic 


« plants; of the eggs of an infinity of 
« ſpecies of imperceptible animalcules ; 
* of the acids and oils ſeparated by 
«© combuſtion from all ſorts of fuel; of 
« the matter of light; of electric efflu- 
c yiums; and of a variety of other ſub- 
«© ſtances, which are elevated, and, for a 
« time, kept ſuſpended by natural and 
* accidental cauſes.” 


From this, and what has been before 
ſuggeſted, it appears that either rain or 
ſnow water is ſufficiently pure for general 
uſe, if properly collected, and not ſuffered 
to ſtagnate; but ſurely ſuch as is collect- 
ed with great care, in ſome parts of the 
country, from the dirty tops of buildings 
of all kinds, and applied to the brewing 
of home-brewed ale, when perhaps it is ſo 
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. to the palate as not to be drin- 
able, muſt be greatly indebted to the 
purifying quality of the brewing proceſs, 
if the liquor made from it ſhould merit 
the encomiums ſometimes beſtowed on it. 


Terreſirial waters are diſtinguiſhes into 


ſpring, well, river, and pond water; and 


perhaps all theſe are originally derived 
from the atmoſphere ; for the rain & ſnow 
waterswhich every where ſink into the 


earth, through innumerable pores or 


_ crevices, cannot fail of being impreg- 
"nated, in their progreſs, with ſuch ſub- 
{tances as they are capable of imbibing, 


as well as being further tinctured with 
the ſoluble parts of the earth where they 
finally reſt. It is, however, to be ob- 


ſerved, that if theſe waters become im- 


pregnated with the mineral or other 
qualities of the earth they paſs through, 
or remain upon, they generally loſe the 
impurities they poſſeſſed on the ſurface, 
by being filtered through the different 
ſtrata which imp their paſſage down- 

wards. 
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wards. Hence ariſe the different quali- 


ties of the different waters we meet with 


in the bowels of the earth. 


Of theſe ſpring water claims our firſt 
attention, becauſe, if not directly mineral 
or medical, it appears moſt applicable to 
the purpoſe of brewing a variety, though 
perhaps not every kind of malt liquors. 
The cauſe of ſprings is variouſly accounted 
for; and, like many other inſcrutable 


phenomena of nature, may probably ever 


remain a diſputable point. That ſpring 
water ſhould more frequently emerge 


from the earth in an elevated ſituation, 


and even on the very ſummits of lofty 
hills, inſtead of iſſuing to light in vallies 
and on level ground, a matter ſo oppoſite 
to the known laws of hydroſtatics, may 
be attempted to be accounted for on the 
principles of capillary attraction, or the 
preſſure of ſubterranean air, and yet while 


ve applaud the ingenuity of the hypo- 


theſis, we are neceſſitated to lament the 


want of a demonſtration. 
C2 It 


VW 
SS 


1 
NI 2 


r * 


Ig EF oh. 8 ig r — W OS Ry" IN y — AT —— TY n 
„ —A—A. 2 een Les os R > J — 2 — ry * - — IB WS. gets = | * 22 f a, 
5 8 a 5 * — Y AY. . .- N > 22 1 | ns 2 * Ix... >; : 4 £ 4 4 
__ 4 3 4 *. —_ n — : | 2 EH io engages EE 3 >. —_ en, — 8 . DES ap 
- — n 8 — a A 8 4 _ - 5 > VIV * ' 4 n - x 3 G 
— XS 1 A0 n FIPS * : W rn . 
2 N * 


FS A LA IE 


2 


1 


2 5 — 9 
e 33 > * q y 
. 


0 rr — 
S 
Sn 


1 


. 2 


LEE 


IRE 4 


—— — 


—— 


* 
o 

| 

a 


S 
2 { > 


"— 
wh 


ied. Me Deg: 
9 XK 
ne 


8 
4 TAE; a 
3 — 
— — — 
— 0 


* 
5 
$55; 
—— 
2 l * 


3 


3 FN 
. 


has... 
rr 


En 


E tate? 


r 


* by wg wr 
N 


83 
y 1 
r 


* 
* 
UP av I N N 8 4 . . 
: nnr 2 EO ITY” y - 
” 


A 


2 ** n 
by * ms Fe „ 


— Ken 
> PIR % K 4 4 
7 x wr * 


1 » 4 S's 
* 2 * as . oo * * Os 
— ms. % L 4 


22 THEORETIC HINTS ON BREWING. 


It is alſo a matter of diſpute with 
ſome, whether ſpring water is at all af- 
fected by rain. Whilſt Mr. De la Hire 
poſitively aſſerts that rain never pene- 
trates the earth more than ſixteen inches, 
Dr. Walker, of Edinburg, affirms, a con- 


ſiderable increaſe of water to have taken 


place in wells at ſeventy fathoms deep, 


from a ſingle day's rain, and that he was 


a witneſs to its diminution after two or 
three days of dry weather. It is never- 
theleſs certain that the fituation of ſome 
ſprings may be ſuch, that no perceptible 
alteration takes place in them from rain 


or dry weather, of which Dr. Derham 


mentions one at Upminiter ; on the con- 
trary, there are others which are ſenſibly 
affected by both. It is not improbable 


that the former may be ſprings riſing in 


elevated, and the latter thoſe which flow 
from low ſituations. Of this the water 
at Harrogate is an inſtance, the medical 
virtues of which are much diminiſhed in 
rainy weather; other inſtances occur in 

1 
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the wells at Beverley, many of which fre- 
quently afford no water in a dry ſeaſon, 
though the ſprings generally burſt up 


with conſiderable violence, at the depth 


of twenty-four to thirty feet deep, when 
a well is dug, in an ordinary ſeaſon. 


The purity of ſpring water is very various, 
according to the different impregnations 
with which it is affected; inſomuch that 
from five to forty grains of carthy refi- 
duum have been obtained from a gallon ; 
and hot ſprings are ſaid to have afforded 


more than three hundred. 


From experience we are taught to give 
the preference in point of purity, to that 
water which flows out of a gravelly or 
ſandy foil ; next to which a rocky origin 
is to be preferred. The former, as ſup- 
plied by ſprings which generally lie 


nearer the ſurface than any other, muſt 


needs partake much of the nature of at- 
moſpherical water, which, however, is 
ſo completely filtered, by paſſing through 
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the minute interſtices of the ſoil, that the 
heterogeneous particles which it acquired 
in the atmoſphere, are completely ſepa- 


rated, and it becomes a new water, both 


in flavor and tranſparency. In this latter 
particular, indeed, nothing can exceed 
the water which flows from the fiſſures 
of a ſolid rock, the OY of which 1 1s 


proverbial. 


Well water is of the ſame nature ag 


that from ſprings, if derived from ſimilar 


earthy beds, except that the former does 
not riſe to the ſurface, and for that rea- 
ſon differs in quality to the conſumer ; 
for it is a fact well authenticated, though 
not generally known, that water by 
being cloſely covered up in a well, is ſo 
much altered in its nature, that ſoft has 
become hard. This circumſtance is 
mentioned by Dr. Lewis, in his treatiſe 
on water, to which reference has before 
been made; and I have myſelf witneſſed 
the ſame fact, in a well dug for me at 
Beverley, which when the ſpring firſt. 
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Hurſt up, produced a perfectly ſoft water, 
which becomes hard, if not pumped for 
a length of time, but is again ſoft, as 
at firſt, when the well is exhauſted, and 
the water flows freſh from its natural 


channel. 


River water one would naturally con- 
ccive to be ſomewhat heterogencous, be- 
ing generally compoſed of united ſprings 


which riſe in the bed of the river itſelf, 


or flow into it from different parts, in 


brooks, rivulets, &c. which are not unfre- 


quently mixed with atmoſpherical water, 
draining from the ſurface of the earth; 


2 circumſtance which muſt always take 
place in rainy weather. Yet this ſuppoſed 
diverſity of quality in river water is not 


ſo much the caſe as might be imagined ; 
for it is generally found better adapted 
to the common purpoſes of life than any 
other; being ſo purified by a long expo- 
{are to the air, aided by the friction of its 
parts againſt each other, and againſt the 
bottom and ſides of the river, that it is, 
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by moſt people, preferred for the pur- 
poles of brewing, as well as for other 
domeſtic uſes. Nevertheleſs ſuch rivers 
as creep through moraſſes, or other 
marſhy and flat fituations, do certainly 
not only retain much of their original 
diverſity, but derive conſiderable impurity 


from the ſoil to which their flow pace 


leaves them ſo long expoſed, and are 
thence greatly inferior to thoſe which 
roll their rapid currents over gravelly or 


rocky beds, 


Pond water, in certain circumſtances, 
is undoubtedly the leaſt ſuited to domei- 
tic uſe, Yet I have known very large 
ponds produce water of conſiderable 
purity, when ſupplied with ſprings 
arifing from the bottom, or from ſmall 
ſtreams paſſing through them. In the 
latter caſe the water partakes much of 
the nature of river water, and is equally 
applicable to economical purpoſes ; but 
ſuch ponds as are entirely ſtagnant, are, 
if poſſible, to be avoided, as generally 
_ teeming 
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teeming with millions of animalcules, 


ſubſiſting on the putrid matter of cor- 
rupted vegetables, which ſpring up, 
flouriſh, and die in them, as well as on 
that of other vegetable ſubſtances, ſuch 
as leaves, &c. which frequently fall into 
them. | 


As theſe hints on the qualities of dif- 
ferent waters may be ſufficient to dire& 
the choice of the brewer, who may be ſo 
ſituated as to have the power of chooſing, 
I ſhall recur to the popular and more 
generally known diſtinctions of Sard and 
/2/t, as more applicable to our preſent 
purpoſe, „„ 


Hard water (under which characteriſtic 
is comprehended the water of many 
ſprings and wells, of ſome ponds, and 
perhaps a few rivers) is that which being 
ſtrongly impregnated with certain ter- 
reſtrial matters, does not eaſily lather 


with ſoap, but cauſes it to curdle or 


coagulate, and is in general leſs fit for 
| culinary 
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culinary purpoſes. Its ſpecific gravity is 
greater than that of ſoft water,* whence 
its power as a menſtruum is proportion - 
ably leſſened; but the exprienced brewer, 
in fome meaſure, guards againft this in- 
convenience, by expoſing his water, as 
much as he can, to the ſoftening virtue 
of the air, and by varying the extracting 
heat, which in hard water produces ef- 
ſes at a certain degree, ſimilar to thoſe 
producible only at a diſtant degree in ſoft. 
This, however, has only relation to one 
ſpecies of malt- liquor for with reſpect 
to the reſt, the practice is unneceſſary, if 
not prejudicial to the production of very 
defirable qualities. . 


In fer mentation we find a conſiderable 
difference in the uſe of hard water, which 
does not at firſt ſo readily incline to that 
action, but it occaſions a more violent, 
though leſs durable, operation than ſoft. 
As a preſervative it may be preferred, on 
account of its containing ſome alkaline 

| quali- 
* Vide Appendix to Sal ical Eflimates. | 
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qualities, which contribute to counteract 


any tendency to acidity in the beer, and 
thence aſſiſt in its preſervation. Tranſ- 
parency 1s, alſo, more caſily obtainable 
by the uſe of hard water ; firſt from its 


inaptitude to extract ſuch an abundance 


of that light mucilaginous matter, which, 
floating in the beer, for a long time occa- 
ſions its turbidity ; ſecondly, from its 
greater tendency to a ſtate of quietude, 


after the vinous fermentation is finiſhed, | 
by which thoſe floating particles are 
more at liberty to ſubſide ; and laſtly, 


from the mutual aggregation of the 
earthy particles of the water with thoſe 
of the materials, which, by their greater 
ſpecific gravity, thus aggregated, not only 
precipitate themſelves, but carry down 
alſo that lighter mucilage juſt men- 
tioned. For theſe reaſons it is not well 
adapted to the brewing of porter, and 
ſuch beers as require a fulneſs of palate, 
when drawn to the great lengths of the 
London brewery, and of ſome country 


ſituations. 
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ſituations, But we can, by a judicious | 


application of the extracting heat, and a 
peculiar mode of conducting the action of 
fermentation, produce from hard water, 
as far as art can be the ſubſtitute of na- 


ture, thoſe qualities which by unvaried 


practice are only obtainable from ſoft. 


By /oft water we mean that which 
being unburthened with the rigid earths, 
is of leſs ſpecific gravity, of more ſimple 


taſte, and of greater purity, which 


renders it more capable of entering the 


pores, and forming a ſolution of ſuch. 


parts of the materials as yield to the im- 
preſſion of the imple element. 


Under this deſcription we may claſs 
the whole of atmoſpherical water, that 
of ſome ſprings and wells, with the 


greater part of rivers, and ſome ponds, 
particularly large ones. 


The purity of water is mined by its 


lightneſs, and in this, diſtilled water only 


can claim any material degree of perfection. 
Rain 
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| Rain water 1s the ſofteſt of all, but from 
what has been before intimated, its 
purity is not of the higheſt degree. Some 
river water is in a ſimilar predicament, 
with reſpect to purity, eſpecially that of 
rivers running through fens and moraſles, 
which, independent of the nature of the 
ſoil, generally imbibes an abundance of ve- 
getable ſolutions, from the great quantity 
of graſs, weeds, and aquatic plants grow- 
ing and decaying therein, which occaſions 
them to contain more fermentable mat- 
ter, and conſequently to yield a greater 


portion of ſpirit, but at the ſame time 


| induces ſuch a tendency to acidity as will 
not eaſily be conquered. This is more 
to be apprehended towards the latter end 
of the ſummer, than at any other ſeaſon 
of the year ; becaule theſe vegetable ſub- 
ſtances are then in a ſtate of decay, and 


thence more readily impart their perni- 


cious qualities to the water which paſſes 
over them. | | 


At ſuch an unfavorable time ſhould 
| the 
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the brewer be neceſſitated to purſue his 
practice, it will behove him to pay the 
utmoſt attention to the cauſe of this diſ- 
poſition in his liquor, and thence endea- 
vor to prevent the ill conſequences, by 
conducting his proceſs to the extraction 
and combination of ſuch parts of the 
materials, as his judgement informs him 
will beſt counteract its effects. 


Various modes have been ſuggeſted for 


correcting the natural deſects of water, ſuch 


as the addition of ſalt of tartar, which is 
{aid to ſoften hard water; and other chy- 
mical matters have been invented, with the 
{ame intention, which may amuſe in the 
cloſet, but are very little, if at all, appli- 
cable to the purpoſes of the man of buſi- 
neſs, who will perhaps find more real 
advantage in previouſly boiling his water, 
if ſaturated with vegetable or mineral 
ſubſtances, than in any other way. For, as 
Dr. Lewis very juſtly obſerves, „ ebulli- 
< tion promotes the depuration of water; 
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&« and ſurprizing it is, that this precept, 
fo univerſally inculcated by theantients, 
« ſhould, in modern days, have been fo 


much abandoned. For, although heat 
* increaſes the diſſolving power of any 


«© menſtruum, it tends, at the ſame time, 
« on many occaſions, to deſtroy the tex- 
* ture, and diſunite the component parts 
« of the ſolvend.“ 


Where there is the liberty of choice, 
I ſhould recommend the uſe of that water 
which, from natural purity, equally free 
of the auſterity of imbibed earths, and 
the rankneſs of vegetable ſaturation, has 
a ſoft fulneſs upon the palate, is totally 
flavorleſs, inodorous, and colourleſs, 
whence it is the better prepared for the 
reception and retention of ſuch qualities 


as the proceſs of brewing is to commu- 
nicate and preſerve. 7 
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OF MALT. 


The end of the proceſs of malting is 
well known, to every one concerned in 
the making and conſumption of malt, to 


be the production of that /accharum, upon 


which its value ſo eminently depends ; 
but in the means of accompliſhing it, 
they are not ſo entirely agreed. In dry 
barley we find no appearance of this 
quality ; the firſt efforts of vegetation 
diſcover none; let them continue a little 
longer, and we perceive its gradual pro- 
duction to a certain period ; beyond that 
period it again begins to diſappear, and is 
ſoon totally loſt. 


| To inveſtigate the cauſes of theſe ex- 
traordinary changes were a fruitleſs en- 
quiry. Philoſophy may amuſe it{clf in 
tracing the imaginary gradation, till it be 
loſt with the principle it purſues. The 
man of buſineſs will here find a better 

account 
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account in noting effects than in attempt- 


ing to diſcover cauſes, which in the 


productions of Nature will ever be hypo- 
thetical, till Art can make the copy like 
the original, | 


In the buſineſs of malting, ſimilar ef- 


fects, in different ſubjects, are not pro- 


duced at the ſame time, nor in the ſame 
apparent ſtate of the grain, but vary ac- 


_ cording to their ſeveral natures and quali- 
ties. Thus Indian corn, and all the 
larger bodied grain is found to require a 


length of time ſufficient to ſhoot out a 
conſiderable acroſpire, before the produc- 


tion of its ſaccharine matter is perfect, 


whilſt that of barley would be entirely 
deſtroyed by the ſame practice. 


The proceſs of making malt is an arti- 


ficial, or forced vegetation, in which the 


nearer we approach the footſteps of Na- 


ture, in her ordinary progreſs, the more 


certainly ſhall we arrive at that perfection 
of which the ſubject is capable. The 
| 2 farmer 
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farmer prefers a dry ſeaſon to ſow his corn 
in, that the common moiſture of the earth 


may but gently inſinuate itſelf into the 


pores of the grain, and thence gradually 
diſpoſe it for the reception of the future 
ſhower, and the action of vegetation. The 
maltſter cannot proceed by ſuch ſlow de- 
grees, but makes an immerſion in water a 
ſubſtitute for the moiſture of the earth, 
where a few hours infuſion is equal to 
many days employed in the ordinary 
courſe of vegetation, and the corn is ac- 
cordingly removed as ſoon as it appears 
fully ſaturated, leſt a ſolution, and conſe- 
quently a deſtruction of ſome of its parts. 
ſhould be the effect of a longer continu- 
ance in water, inſtead of that ſeparation, 
which is begun by this introduction of 


aqueous particles into the body of the 


grain. 


Were it to be ſpread thin, after this re- 
moval, it would become dry, and no ve— 
getation would enſue ; but being thrown 
into the couch, a kind of vegetative fer- 

mentation 
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mentation commences, which generates 
heat, and produces the firſt appearances of 
germination. This ſtate of the barley is 


nearly the ſame with that of many days 


continuance in the earth, after ſowing, 
but being in ſo large a body, it requires 
occaſionally to be turned over, and ſpread 
thinner ; the former to give the outward 
parts of the heap their ſhare of the acqui- 
red warmth and moiſture, both of which 
are leſſened by expoſure to the air; the 
latter to prevent the progreſs of the ve- 
getative to the putrefactive fermentation, 
which would be the conſequence of ſuf- 
fering it to proceed beyond a certain de- 
gree. 


To ſupply the moiſture thus continually 


decreaſing, by evaporation and conſump- 


tion, an occaſional, but ſparing ſprinkling 
of water ſhould be given to the floor, to 
recruit the languiſhing powers of vegeta- 
tion, and imitate the ſhower upon the corn 
field, But this ſhould not be too often 
repeated ; for as in the field too much 
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rain and too little ſun produce rank ſtems | 
and thin ears, ſo here would too much 
water, and of courſe tao little dry warmth, 
accelerate the growth of the malt, ſo as to 
occafion the extraction and loſs of ſuch of 
its valuable parts, as by a flower proceſs 
would have been duly ſeparated and left 
behind. 


By the flow mode of conducting vege- 
tation here recommended, an actual and 
minute ſeparation of the parts takes place. 
The germination of the radicles and acro- 
ſpire carries off the coheſive properties of 
the barley, thereby contributing to the 
preparation of the ſaccharine matter, 
which it has no tendency to extract, or 
otherwiſe injure, but to increaſe and me- 
liorate, ſo long as the acroſpire is confined 
within the huſk ; and by as much as it is 
wanting of the end of the grain, by ſo 
much docs the malt fall ſhort of perfec- 
tion, and in proportion as it has advanced 


beyond, is that purpoſe defeated, 
. | This 
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This is very evident to the moſt com- 
mon obſervation, on examining a kernel 
of malt, in the different ſtages of its pro- 
greſs. When the acroſpire has ſhot but 
half the length of the grain, the lower 
part, only, is converted into that mellow 
ſaccharine flour we are ſolicitous of, whilſt 
the other half exhibits no other ſigns of 
it, than the whole kernel did at its firſt 
germination. Let it advance to two- 
| thirds of the length, and the lower end 


will not only have increaſed its ſaccharine 
flavor, but will have proportionally ex- 


tended its bulk, fo as to have left only a 
third part unmalted. This, or even leſs 


than this, is contended for by many malt- 
ſters, as a ſufficient advance of the acro- 
ſpire, which they ſay has done its buſineſs 


as ſoon as it has paſſed the middle of the 


kernel. But we need ſeek no further for 


their conviction of error, than the exami- 
nation here alluded to. 


| Let the kernel be lit down the middle 
and taſted at either end, whilſt green, or 
D 4  - 
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let the effects of maſtication be tried, when 
it is dried off; in the firſt caſe it will be 
found to exhibit the appearances juſt 


mentioned, and in the latter to diſcover 


the unwrought parts of the grain, in a 


body of ſtony hardneſs, which has no 


other effect in the maſh-tun than that of 


imbibing a large portion of the liquor, 
and contributing to the retention of thoſe 
ſaccharine parts of the malt which are in 
contact with it; whence it is a rational 
inference, that there 1s an incalculable 
difference between malt imperfect in this 
proportion, and that which is carried to 
its utmoſt perfection. By this is meant the 
fartheſt advance of the acroſpire, previous 
toits burſting from its confinement. The 
kernel is then uniform in its internal ap- 
pearance, and of a rich ſweetneſs of flayor, 
equal to any thing we can conceive ob- 
tainable from imperfect vegetation. If 
the acroſpire be ſuffered to proceed, the 
mealy ſubſtance melts into a liquid ſweet, 
which ſoon paſſes into the blade, and 


leaves the huſk entirely exhauſted. _ 
The 
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The criterion here laid down is, how- 
ever, ſubject to conſiderable limitations, 
in proportion to the ſize of the barley em- 


ployed. Taken in its ſtricteſt ſenſe, it is 
only applicable to the largeſt and ſtouteſt- 


bodied corn; for the ſmall thin barley 
which is frequently met with in the 


; county of Norfolk, and other light ſoils, 


is ſo much more active in its vegetative 
powers than the heavy barley of ſtrong 
ſoils, that the riſque of exhauſting the 
kernel would be conſiderable, if the acro- 
ſpire were ſuffered to obtain its extreme 
length. The beer or bigg of Scotland, 
&c. is in a ſimilar predicament. 


The ſweet thus produced by the infant 


efforts of vegetation, and loſt by its more. 


powerful action, revives and makes a ſe- 
cond appearance in the ſtem, but is then 
too much diſperſed and altered in its form, 


to anſwer any of the known purpoſes of 


art, 


The periods of its perfect appearance 


are, in both caſes, remarkably critical. It 
18 
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is at firſt perfect at the inſtant the kernel 
is going to ſend forth the acroſpire, and 
form itſelf into the future blade; it is agin 

diſcovered perfect when the ear is labouring 
at its extrication, and haſtening the pro- 
duction of the yet- unformed kernels. In 
this does it appear the medium principle 
of nature's chymiſtry, equally employed 
by her in her mutation of the kernel into 


the blade, and her formation thence of 


other kernels, by which ſhe effects the 
completion of that circle to which the ope- 
rations of the vegetable world are limited. 


Were we to inquire, by what means 
the ſame barley, with the ſame treatment, 
produces unequal portions of the ſaccha- 


rine matter, in different ſituations, we 


ſhould perhaps find it principally owing 
to the different qualities of the water uſed 
in malting. Hard water is very unfit for 
every purpoſe of vegetation, and ſoft will 
vary its effects according to the predomi- 
nating quality of its impregnations. Pure 
elementary water is in itſelf ſuppoſed to 

be 
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be only the vehicle of the nutriment of 
plants, entering at the capillary tubes of 
the roots, riſing into the body, and there 
depoſiting its acquired virtues, perſpiring 
by innumerable fine pores at the ſurface, 
and thence evaporating, by the pureſt diſ- 
tillation, into the open atmoſphere, where 
it begins anew its round of collecting 
freſh properties, in order to its prepara- 
tion for freſh ſervice. 


This theory leads us to the confidera- 
tion of an attempt to increaſe the natural 
quantity of the ſaccharum of malt by ad- 
ventitious means; but it muſt be obſerv- 
ed, on this occaſion, that no addition to 
water will riſe into the veſſels of plants, 
but ſuch as will paſs the filter ; the pores 


of which appearing ſomewhat ſimilar to 


the fine ſtrainers or abſorbing veſſels em- 
ployed by nature in her nicer operations, 


we by analogy conclude, that properties 
ſo intimately blended with water as to paſs 


the one, will enter and unite with the 
economy of the other, and vice ver/a. 


Suppoſing 
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Suppoſing the malt to have attained its 
utmoſt perfection, according to the cri- 
terion here inculcated, to prevent its fur- 
ther progreſs, and ſecure it in that ſtate, 


we are to call in the aſſiſtance of a heat 


ſufficient to deſtroy the action of vegeta- 
tion, by evaporating every particle of wa- 
ter, and thence leaving it in a ſtate of 
preſervation fit for the preſent or future 
purpoſe of the brewer, 


Thus having all its moiſture extracted, 
and being, by the previous procels, depri- 
ved of its coheſive property, the body of 
the grain is left a mere Jump of flour, ſo 


eaſily divifible, that the huſk being taken 


off, a mark may be made with the kernel, 


as with a piece of ſoft chalk. The ex- 
tractible qualities of this flour are, a ſac- 
charum, cloſely united with a large quan- 


tity of the farinaceous mucilage peculiar 


to bread corn, and a ſmall portion of oil, 
enveloped by a fine earthy ſubſtance, the 
whole readily yielding to the imprefiion 
of water, SPP at difterent times and 


different 
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different degrees of heat, and each part 
predominating in proportion to the time 
and manner of its application. 


In the curing of malt, as nothing more 
is requiſite than a total extrication of every 
aqueous particle, if we had, in the ſeaſon 
proper for malting, a ſolar heat ſufficient 
to produce perfect dryneſs, it were prac- 


ticable to produce beers nearly colorleſs; 


but that being wanting, and the force of 
cuſtom having made it neceſſary to give 
our beers various tinctures and qualities 
reſulting from fire, for the accommoda- 


tion of various taſtes, we are neceſſitated to 


apply ſuch heats in the drying as ſhall not 
only anſwer the purpoſe of preſervation, 
but give the complexion and property 
required. . 


To effect this, with certainty and pre- 
ciſion, the introduction of the thermo- 
meter is neceſlary ; but the real advantages 
of its application are only to be known 


from experiment, on account of the diffe- 
rent 


1 14 
5 
4% 

+ 7 383 3 
1 45 1 
bz 14 
4 K 

* 0 
4Tt 4. * 1 
. +» © "I 
- T4 
b 1. 44 
i128 
5 4:44 #1 
- 714448 
*. FERN 
i 1 j 1,9 
z; { 
1,5 
+ 


n n r the. * 4 nN — 
1 = n 2 2 3 — "— 4. © A 
* * 2 1 © n K. 2 
I vated iv 7 bo 7 * — n r 
— . 2 * - <4 od 8 J 2 2 4 
2 = 6 by * 5 * >. 2 my 7 
7 on Petri 8 6, F % 


— N 1 — n —— 
WWP 
n . — $ = 


3 
I 
a 

” 


— 
9 ITS Toe 


— 


2 2 a 4 F 
: ty — ; 1 
by * a * 8 IEEE! ba. * * LIFT - 717 — 1 


N , 
r 
* 1 


- a 

1 - M, = 2 
„ „„ es i. 
nnn = 2 — « 


=" 


-_- 
2 


„ 


” 


2 18 * ne ei; 
8 


2 
ee 


. 


A ho 
es, 


— 
CY 1 an, * 


nr 
9 
rw | 
2 
* 3 2 


e 
mY 
+ 


2 * * 
e 
1 wh SH | 
— — 1 
Pe nn I 


Ora 
AT SG 


1 
— PR a 
tre, Ree wary 


ME a is ws 
Ne 


A © Q 
3 9 2 84 


» * — * 
a” S - = — 
PF 


40 THEORETIC HINTS ON BREWING, 


rent conſtruction of different kilns, the 
irregularity of the heat in different parts of 
the ſame kiln, the depth of the malt, the 
diſtance of the bulb of the thermometer 


from the floor, &c. &c. for though ſimilar 


heats will produce fimilar effects in the 
ſame ſituation, yet is the diſperſion of heat 
in every kiln ſo irregular, that the medium 
{pot mult be found for the local ſituation 


of the thermometer, ere a ſtandard can be 


fixed for aſcertaining effects upon the 
whole. That done, the ſeveral degrees, 
neceſſary for the purpoſes of porter, am- 
ber, pale beers, &c. are eaſily diſcovered 
to the utmoſt exactneſs, and become the 


certain rule of future practice. 


Mr. Edward Rigby, of Mori in 
his ingenious Ohſervations on Sugar, is, 
indeed, of opinion that the mere exſicca- 
tion of the corn 1s not the only object 
obtainable by drying it on the kiln, hut 
that ſome portion of the ſaccharum of 
malt is the effect of that proceſs. He 
fays, © in the malting of barley it 1s 
** probable ſugar is produced by the evo- 

lution 
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e Jution of phlogiſton and the requiſite 


acid, which takes place during the ve- 
« oetation of the grain, and both which 
« previoully exiſted in a concealed ſtate 


<* in barley. I am, however, inclined to 


„ think that the ſaccharization of all the 


* acid which is evolved by this proceſs, 


* cannot be effected without the applica- 
ce tion of more phbgiſton than ſeems to 
be produced from the grain during its 
« vegetation, and that this is probably 
effected in the ſubſequent part of the 
e proceſs of malting; in which it will 
« appear that the grain is a long time ex- 
poſed to phlogiſtic fumes ; and which 


therefore may, perhaps, be conſidered 


gs another inſtance of the revivification 
of ſugar from the acid, by the union of 
t phlogiſton.” 


In a note, on this occaſion, he adds, 
* agreeably to this conjecture, it may be 
** remarked, that when the malt lies upon 
* the floor, and even when the germina- 
* nation has proceeded as far as it is 

thought 
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« thought proper, a ſour ſmell may 
„ uſually be perceived.“ 


This circumſtance, I muſt confeſs, is 
not corroborated by my own experience, 
in the many malthouſes which I have 
frequented, and perhaps the author may 


have been miſled by ſomething to which 
he did not attend; it is, however, a 


matter which merits further inveſtigation. 


In purſuit of this ſubje&, he continues 


to obſerve, that © it has been commonly 


* underſtood that the malt; when ſuf- 
* ficiently ſprouted by the firſt part of 
„ the operation, is laid upon the kiln, 
* merely that it may be quickly and per- 
&« fectly dried, and that the germination 
% may be thereby effectually ſtopped ; 
ec but if the mode in which this is ac- 
** complithed be duly conſidered, it will 
be found that ſomething more than 
« heat is applied; and it is, moreover, 


* a fact, aſcertained by repeated experi- 
ments, that drying the grain in any 


other 
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other way, as reſpecting the application 
of heat, than in that which is com- 
monly made uſe of, though it may de- 
prive it of moiſture, will not produce 
PIG malt. 


« The operation of kiln. drying the 
malt, as it is called, is as follows: 
the grain is ſpread thick upon a floor 


made of flat bricks, tiles or iron 


plates, which are full of perforations ; 
immediately under this floor is the oven 
or furnace, in which is a large fire 
made of coaks, cinders, or, in ſome 
places, billet wood ; a current of air, 
at the mouth of the furnace, keeps up 
the combuſtion of the coaks, and the 
air which is phlogiſticated by their 


burning, and which, in a common fire 


place, riſes up the chimney, paſſes, in 
this inſtance, through the apertures 
in the floor, and penetrates the 


whole ſtratum of malt, before it can 
paſs into the external air. Under theſe 
circumſtances it 1s evident, that the 

 . inter- 
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* interſtices of the malt muſt be filled 
* with phlogiſtic air, and as the grain 
* uſually remains in this ſituation about 


«© two days, it is obvious, that if it 


% have the power of abſorbing phlogiſ- 


* ton, it certainly muſt do it, when ſo 


long in contact with it. And that the 


malt does really imbibe ſome of this 
principle, is not only probable on the 
general ground of the truth of the 
preceding theory, but, I believe, it will 
ebe found, that the phlogiſticated air 
„ which riſes from the burning ſub- 
ce ſtances underneath, is corrected in paſ- 


fing through the malt; for without its 


« being meliorated by this or ſome other 
« caule, it is evident that the air in the 
« kiln-chamber, more eſpecially the lower 
« ſtrata of it, muſt be noxious, and, pro- 
«« bably, even ſo much ſo as to be unfit for 
« reſpiration and combuſtion. But ſo far 
from this being the caſe, I am informed 
* that workmen will lie and fleep many 
« hours on the malt in this ſituation, 

5 « without 
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46 without ſuffering any inconvenience. 
And after mentioning this it is ſcarcely 
% neceſſary to add, that I find alſo, by 
* experiment, that a candle will burn 
perfectly well in the air which is imme- 
5 diately on the ſurface of the malt. 


« Were heat alone ſufficient for the 
„ purpoſe of completing the operation of 
** malting, it certainly might be applied 
«© in a much more cheap way than is at 
% preſent done; for the floor on which 
the grain is laid might, unqueſtionably, 
* be heated equally without there being 
« perforations in it, as with them; in 
Which caſe one kind of fuel would be 
as good as another, and, conſequently, 
the preſent expence of previouſly burn- 
*« ing the coals, to convert them into 
« coaks or cinders, might be ſaved. 


But, admitting that the application 
of phlogiſton to the malt, as well as 
heat, is requiſite in this operation, the 
*« neceſſity of theſe perforations becomes 

„ a evident 
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& evident; and, alſo, the propriety of 
e previouſly burning the coals in ſuch a 
„ way that all the water and thoſe other 
heterogeneous particles which compole 
* ſmoke and foot may be diflipated ; for 
« theſe, merely as ſuch, would obviouſly 
contribute little to the phlogiſti 


4 cation of the malt, and would, evi- 
Ty « dently, impart ſome offenſive flavor, it 


not ſome noxious quality to it. 


a „ Reaſoning from the above premiſes, 
=: « (Mr. Rigby concludes) it would ſeem, 
F- « that as all the farinaceous parts of the 
« barley is ſeldom diſſolved in brewing, 


is and the grains which are left have 
A * uſually the diſpoſition to become ſour, 
IF thereby manifeſting ſome of the acid 


e principle to be ftill exiſting in them, it 


N * is not improbable, but ſome further 
„ faccharine matter might be obtained 
ce from the grain, by another expoſure to 
| « phlogiſticated air, or, in other words, 
f 1 b by being once more laid on the kiln.” _ | 


THEORETIC HINTS ON BREWING. 53 


In conſequence of Mr. Rigby's wiſh 
that this ſuggeſtion ſhould be put to the 
teſt by ſome one who could do it upon a 
proper ſcale, I was induced to brew a 


{mall brewing of malt, of ten quarters 


only, and ſtopping the proceſs when, ac- 
cording to my general practice, one ex- 
tract was ſtill due, I ordered the grains to 
be laid upon one of my malt-kilns, and 
cinders to be applied the ſame as for dry- 


ing of malt. This was continued for two 


days and a half, when the grains, being 
perfectly dried, were put into ſacks, and, 
when cold, returned again into the maſh- 
tun. The event, in ſome meaſure, juſti- 
fied Mr. Rigby's expectation; for the 
produce of fermentable matter was con- 
ſiderably more than J had reaſon to con- 
clude would have been the caſe, had the 
extract been made in immediate ſucceſſion, 


as it would have been in the ordinary 


courſe of my practice; yet not being able 
to diſcover, as far as the palate could 
judge, that any addition of a ſaccharine 
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nature had taken place, I am led to ſup- 
poſe that the additional ſpecific gravity 
acquired by the extra& was chiefly mu- 
cilaginous, ariſing from this circum- 
ſtance ; that ſome of the farinaceous parts 
of the malt had probably been converted 
into a paſty ſubſtance, by the heat of the 
water applied, and thence being impervi- 
ous, in ſome degree, to the additional 


quantity of water which would have been 


uſed in forming the ſucceeding extract, 
this latter would have been deficient in 
ſpecific gravity, in proportion to the non- 
effective power of the menſtruum on 
thoſe parts. But on the grains being 
laid upon the kiln, and expoſed to a de- 
gree of heat equal to that neceſlary for 
drying of malt, theſe farinaceous parts 
were baked, ſo as to become porous, and 
thence were acceſſible to the action of 
tne menſtruum in a manner which could 


not have taken place prior to this proceſs. 


Hence I am inclined to conclude, that it 
any thing ſaccharine was extracted, it was 
no more than was apportionate to the 
| muci- 


THEORETIC HIN TS ON BREWING. 55 
mucilaginous matter which formed the 
addition perceptible in the ſpecific gravity 
of the extract. 3 


Jam ſo well ſatisfied, however. with 
the event of this experiment, that I ſhall 


probably be inclined, on ſome future oc 


caſion, to repeat it, in various ſtages of 
the proceſs. The fine lively froth on the 
ſurface of the wort, in the underback, 
added to its tranſparency and good 
flavor, are circumſtances which induce me 
to thank Mr. Rigby for the hint, which, 
it is not improbable, may be applied to 
ſome uſeful purpoſe, in certain fituations 
which ſometimes occur in the brewin 
trade. 


Though cuſtom has laid on the 
brewer the arbitrary injunction of pro- 
ducing a variety of colour in malt-liquor, 


to accommodate the caprices of various 


taſtes, it may not be amiſs to intimate the 
lofles we often ſuſtain, and the incon- 
veniences we combat, in our obedience 


to her mandates. 
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The further we purſue the deeper tints of 
colour, by an increaſe of heat beyond that 
which ſimple preſervation requires, the 
more we injure the valuable qualities of 
the malt. It is well known that ſcorched 
oils turn black, and that calcined ſugar 
aſſumes the ſame complexion. Similar 
effects are producible in malts, in pro- 
portion to the increaſe of heat, or the 
time of their continuing expoſed to it. 
The parts of the whole being ſo mutually 
united by nature, an injury cannot be 
done to the one without affecting the other; 
accordingly we find, that ſuch parts of 
the ſubject as might have been ſeverally 
extracted, for the purpoſe of a more in- 
timate union by fermentation, are, by 
great heat in curing, burnt and blended ſo 
effectually together, that all diſcrimination 
is loſt, the unfermentable are extracted 
with the fermentable, the integrant with 
the conſtituent, to the very great loſs both 
of ſpirituoſity and tranſparency. In pale 
malts, the extracting liquor produces a ſe- 

paration 
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paration which cannot be effected in 
brown, where the parts are ſo incorpo- 
rated, that unleſs the brewer be very well 
acquainted with their ſeveral qualities and 


attachments, he will bring over, with the 


burnt mixture of ſaccharine and mucila- 


ginous principles, ſuch an abundance of 
the ſcorched oils as no fermentation can 


attenuate, no precipitants remove; for 
being in themſelves impediments to the 


action of fermentation, they leſſen its effi- 
cacy, and being of the ſame ſpecific gravity 
with the beer, they remain ſuſpended in 
and incorporated with the body of it, an 
offence to the eye, and a nauſea to the 


palate, to the lateſt period. 


OF HOPS. 


The chymical principles of vegetables 


as far as Art has yet been able to diſcover, 


by analyſis, are water, ſalt, oil, and earth. 


Theſe, in different vegetables, do not 
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only abound in different proportions, but 
vary in their ſpecies and properties. The 
water, being only the general medium of 
the whole, is the fame ſimple element in 
all; the oil in ſome plants is more thin 
and fluid, in others more groſs and viſ- 

cous ; the ſalt is in ſome more volatile, in 
others more fixed; in ſome acid, in 
others alkaline; the earth appears to be 
the mere uncharacteriſtic reſiduum of the 
whole, to which all have relation, and to 
which all finally return. 


In hops, the quantity of oil is abun- 
dant; the finer part of an agreeable fra- 
grance and great volatility ; the coarſer, 
from its intimate union with an auſtere, 
ſaline earth, of thealkaline kind, is groſſer 
in its odour, harſher in its flavor, and leſs 
ſubject to avolation. 


The time of picking, the mode of 
curing, the care in bagging, the place of 
keeping, all have their ſhare in the pre- 
ſervation or deſtruction of the finer 

| qualities 
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qualities of this vegetable. If the hop be 
plucked too early, the conſequence of im- 
maturity is obvious; if it hang too late, 
the conſtant avolation of its fine unctuous 
parts, waſtes its fragrance, deſtroys its 
colour, and renders it of leſs value and effi- 
cacy. An application of too much heat 
in the curing has ſimilar effects; for by 
evaporating the aqueous parts of the ve- 
getable too haſtily, the finer parts of the 
efſential oil riſe with them and are loſt, 
whilſt the remainder receives an injury 
ilomewhat ſimilar to that of malt by the 
like injudicious treatment. The care in 
bagging and keeping is equally impor- 
tant, on the ſame principle of excluding, 
as much as poſſible, the action of the ex- 
ternal air upon the hop, which carries off 


its more valuable qualities, in the ſame 


manner as by a too long continuance on 
the plant. The cloſer they are preſſed 
down in the bag, the more effectual is 
their ſecurity againſt this injury; and the 
beſt practical method of keeping them, is 

| 10 
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in a cloſe, but dry room, the bags laid up- 


on each other, and the interſtices well 
filled with a dry inodorous matter, ſuch 
as the firſt ſcreenings of malt, &c. 


Time, however, will impair their vir= 
tues, in ſpite of the utmoſt precaution, 
and that ſo rapidly, as to render them in- 
competent to the nicer purpoſes of the 
pale- ale brewer, after the expiration of 
the firſt year, in all the ordinary modes 
of preſerving them. 


In theſe virtues of the hop are we to look 


for the primary principles of flavor and 


preſervation of malt-liquors, which are to 
be extracted in ſuch manner and propor- 


tion, as to the judgment of the brewer 
ſhall ſeem moſt likely to anſwer thoſe in- 


tentions. To accompliſh this, with cer- 
tainty and advantage, particular attention 
muſt be had to the ſeveral ends of extract- 
ing, and the different effects of thoſe 
extracts upon the reſt of the proceſs ; viz. 
whether the purpoſe of flavor will not 
defeat that of preſervation, and whether 

the 
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the too anxious purſuit of preſervation 
will not weaken the powers, and leſſen the 
effect of fermentation, to the very great 
loſs of the ſubject; for it is very certain, 
that every unctuous principle is an enemy 
to fermentation, and has a direct tendency 
to impair its action and deſtroy its efficacy. 


Hence are we taught by reaſon, what is 
confirmed by experience, that the ſoluble 


parts of the hop, extracted ſeverally, an- 


{wer ſeveral different purpoſes in beers, 


but taken collectively, tend to confound 


their virtues and pervert their uſes; and 
that in their extraction, if the means be 
not nicely proportioned to the end, the 
order of the proceſs is deſtroyed, and the 
intention of the brewer defeated. 


It is aſtoniſhing that the preſervative, 
or antiſeptic quality of the hop, ſhould, 
as a ſimple bitter, be productive of ſuch 
variety of flavor in malt-liquor, as 
is found to be the caſe; and this 
generally ariſes from eſſential differ- 
ence, readily cognizable by the palate, 

| though 
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though ſometimes, it muſt be confeſſed, 


it is the child of caprice. Of the latter 


is that prevailing predilection in favor of 
Farnham hops, which, though of ac- 
knowledged excellence, certainly claim a 
preference, in the minds of ſome people, 
of a moſt ridiculous nature ; inſomuch 
that, I am told, the hops which grow on 
one fide of the hedge, becauſe bona fide 
in the townſhip of Farnham, are deemed 
very ſuperior in quality to thoſe which 
grow on the other ſide, which happens 
to be in another pariſh. 


The difference of ſoil has certainly a 
conſiderable influence in producing the 
real difference in flavor obſervable in hops. 
Thoſe which grow on the ſtiff clays of 
Nottinghamfhire, and are thence termed 
north-clay hops, have the pre-eminence in 
rankneſs, and accordingly, with a certain 
deſcription of buyers, bear a higher pricc 
than Kent, though that is not fo high as 
the general price of Farnham hops. To 


thoſe who are not accuſtomed to the 
flavor 
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flavor of north-clay hops, they are un- 
doubtedly rank, bordering on the nauſeous, 
particularly whilſt the beer brewed from 
them is new; and indeed that rankneſs 
generally remains a very conſiderable time, 
if not concealed by an abundant extract 
of malt. Hence they appear better 
adapted to ſtrong keeping beers, than to 
any other kind of malt-liquor. 


Farnham hops, however deſerving the 
reputation they bear, are by no means 
worth the difference in price generally 
given for them, to a brewer, except the 
vicinity of his reſidence may, in ſome 
meaſure, leſſen that difference; and it is 
not the intention of theſe pages to appre- 
ciate their yalue to the private conſumer, 
with whom, perhaps, the idea of their 
incalculable excellence may have origi- 


nated. 


The county of Kent, though juſtly 
claiming pre-eminent diſtinction in the 
produce of its hops, conſidered as uniting 
#7 flavor 
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flavor with ſtrength, is far from being 
uniform in its general priority, in this 
reſpect; for different parts produce dif- 
ferent qualities, varying with the ſoil, 
or ſome other local circumſtance, and all 
yielding the palm of ſuperiority to thoſe 
which grow in the neighbourhood of 
Canterbury. | 


If, however, the rank W of the 
north-clay hops cxcites a nauſea on the 
palate accuſtomed to the milder flavor of 
the Kentiſh, theſe, again, are as little 
reliſhed by people who are in the habit of 
drinking ale in which Worceſter hops 
only have been uſed. The flavor of theſe 


has a grateful mildneſs in it, not to be met 


with in any other hops. Hence the fineſt 
growths of Kent, in Lancaſhire, Cheſhire, 
and ſome other counties, where the uſe of 


Worceſter hops prevails, would be re- 


jected as unſaleable; and fo great is the 
objectionof ſome of the inhabitants of thoſe 
counties, to the flavor of Kent hops, that] 
have 
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have heard them diſtinguiſh ale bittered 
with the latter, by the name of porter- 


ale. Indeed the diſtinction has propriety 
in it, ſo far as the ſtrength of a large 


portion of theſe may convey to ſome 
palates the idea of porter, and that the 
mildneſs of the former can hardly be ap- 


plicable to any liquor but a/e. 


"Theſe intimations, it is hoped, will not 
fail of being uſeful to the intelligent 


brewer, who may have the laudable am- 
bition of excelling in his profeſſion, and 


the rational deſire of accommodating his 
practice to the taſte of the conſumer, 
whatever may be his own. 


— 
13„ͤ„% LE —y—. 


OF WORTS. 


Having taken a curſory view of the 
materials themſelves, we come now to 
conſider more particularly the ſeveral 
modes of applying them, in order to ex- 
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tract their valuable parts, and the different 
effects of their application, in forming 
ſuch extracts. 


We have already ſeen that barley, by i a 
partial vegetation, ſtopped at a certain 
period, is converted into malt, a friable 


ſubſtance, eaſily reducible to a mellow 


flour, the ſoluble principles of which are, 


a ſaccharum, very diſtinguiſhable by the 


ſenſes, intimately united with a mealy, 


mucilaginous matter, and a ſmall portion 


of oil enveloped by an earth. 


The quality of the ſaccharine part re- 


fembles that of common ſugar, to which 


it is practicable to reduce it, and its cha- 
racteriſtical properties are entirely owing 
to its intimate connection with the other 
parts of the malt, from which ſuck 
diſtinguiſhing flavors of beers are prima- 
rily derived, as are not the immediate 
reſult of the hop. Were it not for theſe 
properties, the brewer might adopt the 


of 
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of any vegetable, to equal advantage, 
which cannot now be done, unleſs an 
eligible ſuccedaneum be found to anſwer 
that purpoſe. As we are at preſent cir- 
cumſtanced, a ſearch on the other ſide 


would turn more to the brewer's account. 


We have in malt a ſuperabundance of the 
groſſer principles, and would government 
permit the introduction of a foreign ad- 


dition to the ſaccharine, which is too 


_ deficient, many valuable improvements 
might be made from it ; as we could, by 
a judicious application of ſuch adventi- 
tious principle, produce a ſecond and 
third wort of a quality very little inferior 
to the firſt. | 


But in theſe experiments, a very parti- 
cular attention would be neceſſary to the 
ſolvent powers of the water at different 
degrees of heat, and to the enquiry, how 
far a menſtruum already ſaturated with 
one principle, may be capable of diſſolving 


another? Such a conſideration is the more 


neceſſary on this occaſion, to direct us 
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clear of two extremes equally diſagreeable; 
the firſt is, that ofapplying the menſtruum 
pure, and at ſuch a heat as to bring off 
an over proportion of the oleaginous and 


_ earthy principles, which would occaſion 
in the beer, thus wanting its ſhares of 


natural faccharum, a harſhneſs and au- 


ſterity, which ſcarce any time the brewer 


could allow would be able to diſſipate ; 
the other is, that of previouſly loading the 
menſtruum with the adopted ſweet, in ſuch 


an abundance, as to deſtroy its ſolvent 


force upon the characteriſtical qualities we 
wiſh to unite with it, and thereby leave it 
a mere ſolution of ſugar. The requiſite 
mean is that of conſidering what portion 
of the ſaccharine quality has been extract- 
ed in the firſt wort, according to the quan- 
tity of water and degree of heat applied, 
and then to make ſuch a previous addition 
of artificial ſweet as will juſt ſerve to coun- 
terbalance the deficiency, and atlimilate 
with that portion of the remaining prin- 
ciples, which we are taught to expect will 
be extracted with the ſucceeding wort. 
From 


THEORETIC HINTS ON BREWING. 69 


From the nature of the conſtituent 
principles of malt, it 1s eaſy to conceive 
that the former, or ſaccharine and muci- 
laginous parts, yield moſt readily to the 
impreſſion of water, and that at ſo low a 


degree of heat, as would have no viſible | 


effect upon the latter. If, therefore, we 
are to have a certain proportion of every 
part, it is a rational inference that the 
means of obtaining it reſts in a judicious 
variation of the extracting heat, according 
to the ſeveral proportions required. 


A low degree of heat, acting principally 
upon the ſaccharum, produces a wort 
replete with a rich, ſoft ſweet, fully im- 
pregnated with its attendant mucilage, 
and in quantity much exceeding that ob- 
tainable from increaſed heat; which, by 
its more powerful inſinuation into the 
body of the malt, acting upon all the parts 
together, extracts a conſiderable portion 
of the oleaginous and earthy principles, 
but falls ſhort in ſoftneſs, fullneſs, ſweet- 
neſs, and quantity. This is occaſioned by 
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the coagulating property of the mucilage, 
which, partaking of the nature of flour, 
has a tendency to run into paſte, in pro- 


portion to the increaſe of heat applied, by 


which means it not only locks up a con- 
ſiderable part of the ſaccharum contained 
therein, but retains with ita proportionate 
quantity of the extracting liquor, which 
would otherwiſe have drawn out the im- 
priſoned ſweet, thence leſſening both the 
quantity and quality of the worts. And 
this has ſometunes been known to have 
had ſo powerful an effect, as to have oc- 
caſioned the /ezting of the goods, or the 
uniting the whole into'a paſty mals ; for 
though heat increaſes the ſolvent powers 
of water, in moſt inſtances, there are 
ſome in which it totally deſtroys them. 
Such is the preſent of flour, which it 
converts into paſte, beſides thoſe of blood, 
eggs, and ſome other animal ſubſtances, 
which it invariably tends to harden. 


From a knowledge of theſe effects, we 
form our firſt ideas of the variations ne- 


ceſſary 
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ceſſary in the heat of the extracting liquor, 


which are of more extenſive utility than 


has been yet intimated, though exceed- 


ingly limited in their extent, from one 


extreme to the other. 


The moſt common effects of too low a 
heat, beſides ſometimes producing imme- 
diate acidity, are an infipidity in the flavor 


of the beer, from a deficiency of thoſe cha- 


racteriſtical qualities before- mentioned; 


and a want of early tranſparency, from 


the ſuperabundance of mucilaginous 
matter, extracted by ſuch heats, which, 
after the utmoſt efforts of fermentation, 
will leave the beer turbid with ſuch a 
cloud of its lighter feculencies, as will 
require the ſeparation and precipitation of 
many months to diſperte. 155 


The contrary application, of too much 
heat, at the ſame time that it leſſens the 
mucilage, has, as we have before ſeen, the 
effect of diminiſhing the ſaccharum alſo, 
whence that lean, thin quality obſervable 
in ſome beers ; and by extracting an over- 
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proportion of the oleaginous and earthy. 
principles, renders the buſineſs of fermen- 
tation difficult and precarious, and im- 
preſſes an auſterity on the flavor of the 
liquor, which will not eaſily be effaced. 


Yet the true medium heat for each ex- 
tract cannot be univerſally aſcertained. 
An attention not only to the quality of 
the malt, but to the quantity wetted, 1s 
abſolutely neceſſary, to the obtaining every 
due advantage; nor muſt the period at 
which the beer is intended for uſe, be 
omitted in the account. The quality of 
the water, alſo, claims a ſhare in the 
conſideration, in order to ſupply the 
want of ſolvent force in hard, and to 
allow for the natural lightneſs and fer- 
mentative quality of ſoft; a particular 
to which London, in a great meaſure, 
owes the peculiar mucilaginous and nu- 
tritious quality of its malt-liquors; though 
it is not an improbable conjecture, that 
the water of the Seine, and of ſome other 
large rivers on the continent, would 

produce 
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produce ſimilar qualities by ſimilar ap- 
plication. 


Although the variations above alluded 
to are indiſpenſible, it is eaſy to conceive, 
from the ſmall extent of the utmoſt va- 
riety, that they cannot be far diſtant; if, 
therefore, we know that a certain degree 
extracts the firſt principles in a certain 
proportion, we need not much conſi- 
deration to fix upon another degree that 
ſhall produce the required proportion of 
the remaining qualities, and effect that 
equal diſtribution of parts in the extract, 
which it is the buſineſs of fermentation 
to form into a conſiſtent whole. 


OF BOILING. 


The principal uſe of this operation, 
as 1t reſpects the worts particularly, 
is to ſeparate the groſſer or more palpable 
parts of the extract, preparatory to that 


more minute ſeparation which is to be 
| effected 
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effected in the gyle tun. The eye is a very 
competent judge of this effect; for the 
coagulations or concretions into which 
the continued action of boiling forms 
thoſe parts, are obvious to the ſlighteſt 
inſpection, whilſt the perfect tranſparency 


of the interſtices of the worts, points out 


its utility in promoting that deſirable 
quality in the beer. 


In purſuing this obſervation, we have 


the ſatisfaction to find the preceding 


theory of malt confirmed. The coagu- 
lating property of theſe parts, their ſuper- 
abundance in the. firſt wort, eſpecially 


from a low heat of liquor, the facility 


with which they form, and the ſuperior 


bulk of the concretions in that wort, 
ſpeak them to be parts of that farinaceous 
mucilage already explained; at the ſame 
time that the contrary appearances in the 
ſubſequent worts, their tardineſs to con- 
crete, and the very minute particles into 
which they form, in proportion to the 


abundance of the oleaginous quality ex- 


tracted 
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tracted with them, evince the nature and 
exiſtence of thoſe other principles before 


_ deſcribed ; for we find, by a common 


culinary practice, that an unctuous and an 
aqueous body may be ſo intimately united, 
by the interpoſition of flour, and the action 
of fire, as to become of a uniform con- 
ſiſtence; which being then diffuſed in a 
larger body of boiling water, the coagula- 
tion of the flour, or the ſeparation of the 
whole, would with greater difficulty be 
produced than if ſuch union had not been. 


With reſpect to the utility of decoction 
in extracting the virtues of the hop, it 


may be neceſſary to recur to the conſide- 
ration of that vegetable, in order to form 
ſome idea of the time requilite to the 
ſeveral intentions of extraction. | 


The fine eſſential oil of hops being moſt 
volatile and ſooneſt extracted, we are 
thence taught the advantage of boiling the 
firſt wort no longer time than is ſufficient 
to form the extract, without expoſing it to 
the action of the fire ſo long as to diſſipate 
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the finer parts of this moſt valuable prin- 
ciple, and defeat the purpole of obtaining 


it. To the ſubſequent worts we can afford 


a larger allowance, and purſue the means 
of preſervation ſo long as we can keep in 
view thoſe of flavor, to which no rules 
can poſitively dire&, the proceſs varying 
with every variety of beer, and differing 
as eſſentially in the production of porter 
and that of pale ale, as the modes of pro- 
ducing wine and vinegar. | 


From the different qualities of the hops 
themſelves, alſo, as intimated under that 


head, it is eaſy to conceive that the fame 
mode of extracting their virtues, by this 


operation, is not applicable to the various 
forts which this kingdom produces. 
Whilſt ſome will bear a previous infuſion 


in hot water, from the time allowed for 


boiling the wort being inſufficient for the 
purpoſe of due extraction, others are ad- 
vantageouſly reſerved for ſome time after 
the worts have boiled, leſt a too power- 
ful decoction ſhould be effected by their 


being 


V 
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being boiled during the whole time which 
the nature of the wort may require. 


The conſequence of not allowing aſuf- 15 


ficient time for the due ſeparation of the 
parts of the wort, and the extraction of the 
requiſite qualities of the hop, is obvious 


from what has been already ſaid; ſhould 


we proceed to the other extreme, we have 


every thing to apprehend, from the intro- 


duction of too large a portion of the groſſer 
principles of the hop, which are very 
inimical to fermentation, and from im- 


_ pairing the fermentative quality of the 


worts themſelves, by ſuffering their too 


long expoſure to the action of the fire 


paſſing through them, whereby they are 
reduced to a more denſe conſiſtence, and 
their parts too intimately blended to yield 
to the ſeparating force of fermentation, 
with that eaſe the perfection of the pro- 


duct requires. 
OF 
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OF FERMENTATION. 


The general definition of fermenta- 


tion is, a ſpontaneous internal motion of 


conſtituent parts, which occaſions a ſpon- 
taneous ſeparation and removal from their 
former order of combination, and a re- 
markable alteration in the ſubject, by a 


new arrangement and re-uniom. This de- 


ſcription is univerſal, and correſponds with 
the known effects of every ſpecies of the 
operation; but the particular kind to 
which our ſubject is limited, is the vege- 
table, which is again divided into the 
dinous, the acetous, and the putręfactive, 
forming a regular ſeries or gradation, 
from the firſt origin of its action, to the 
total annihilation of the ſubject ; or, as 
Dr. Shaw expreſſes it, © The intention or 
*«« tendency of nature, is to proceed from 


<« the very beginning of vinous fermen- 


tation, directly, in one continued ſeries, 
« te 
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to putrefaction, and thence again to a 
e new generation; which appears to be 
„the grand circle, wherein all natural 
things are moved, and all the phyſical, 
* or rather chymical phænomena of the 
e globe produced.” 


It is not, however, the buſineſs of the 
artiſt to preſerve this circle, but to break 
the chain of connexion in ſuch parts as 
may beſt anſwer the ends of his purſuit. 
Thus, the brewer is to ſtop the progreſs 
of the operation at the vines, whilſt the 
vinegar-maker purſues it to the gcetous, 
beyond which every purpoſe of art is 
defeated. 


The reſult of vinous fermentation 1s 
the production of that inflammable ſpirit, 
which is no where to be found previous 
to this action, and in which principally 


the ſtrength, or inebriating quality of 


beers conſiſts. Hence it is evident, that 
in proportion as we conduct fermentation 
to that degree of perfection of which it is 

„ capable 
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capable, we ſhall produce that deſirable 
quality, and vice verſa. 


The only mode we are yet acquainted 
with, of proving the preſence of this ſpirit, 
and determining the real ſtrength of beers, 
is by diſtilktion, which is not only the 
criterion of vinous fermentation, but the 
proof of its perfection or imperfection, 
by the quantity of ſpirit produced. By 
the ſame means is the acetous fermenta- 
tion diſtinguiſhed, which ſo alters, con- 
ceals. or deſtroys the inflammable ſpirit, 
that the ſtill only throws over an acid, 
uninflammable, aqueous liquor ; which 
ſeems to point out that regular progreſs 
to the annihilation of the whole, which 
putrefaction is to effect. 


The principles produced by both theſe 
ſpecies of fermentation ſeem to be alike 
purely ethereal; for they are ſo exceedingly 
volatile as to be in perpetual avolation, by 
the common heat of the aironly; but their 
effects upon the human body are as widely 
different as thoſe of the operations which 

producc 


| 
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produce them. That which reſults from 


vinous fermentation, being by the heat of 


the ſtomach thrown up into the head, 
produces intoxication ; whilſt that from 
the acetous, by a fimilar evaporation, in- 
ſenſibly pervades the veſlels of the head, 
and exſudes through the pores of the ſkin, 


with extreme ſubtilty, in a viſible but cold 
_ perſpiration. Thus are we taught to draw 
the line of diſcrimination in a ſeries of 


cauſes, from a knowledge of effects only ; 
or, in other words, to determine the na- 


ture of the fermentation, from the quality 


of the principle produced. 


The immediate ſucceſſion of the three 
ſpecies ſeems to be the conſequence of 
continuing the ſubject in the ſame ſtate ; 
for vinous fermentation is no ſooner com- 


pleted, than the acetous commences, if the 


fermenting liquor be ſuffered to retain the 


ſame degree of heat; in which ſtate being 


incapable of depoſiting its proper feculen- 
cies, their ſuſpenſion and commotion in 
the body of the liquor, continue the ac- 
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tion beyond the period of vinoſity, and 


the acefous fermentation of neceſſity en- 
ſues ; which by a fimilar continuation and 


expoſure to the external air, would im- 


mediately produce the putrefactive, and 
proceed to the completion of that circle, 


in which all the labored combinations of 
art reſolve into the firſt ſimple princi- 


ples of nature. 


To mark the limits of diſtinction, and 


ſtop the progreſſive force of fermentation, 


at ſuch a period as ſhall beſt anſwer the 


brewer's purpoſe, in the production of 


every practicable degree of ſpirituoſity; 


and to conduct the action to that period, 
with every advantage to the fubject, is a 
knowledge to be acquired not leſs from 
practical attention, than theoretical en- 
quiries. It is my bufineſs here, only to 
aſſiſt the latter; the former requires an 


elucidation ſomewhat beyond the bounds 
of verbal inſtruction. 


In 
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In the doctrine of fermentation, it is a 
maxim, that ſuch ſubjeFs as are moſt ſepa- 
rable by means of water, air, and heat, 
have the greateſt tendency to ferment ; ac- 
cordingly we find that wort, or the extract 
of malt, abounds in fermentable matter, 
but varies in quantity, in proportion to 
the heat and quantity of the liquor em - 
ployed, agreeable to our theory of extracts. 


This fermentable matter we allo find diſ- 


tinguiſhed into ſaccharine, mucilaginous, 
oleaginous, and earthy. An adequate 
proportion of each of theſe principles 1s 
neceſſary to a regular fermentation, and 
the production of a perfect, uniform beer, 
A ſurcharge of either, by deſtroying the 
equilibrium, changes the mode of the ac- 
tion, diſturbs the due arrangement of the 
parts, and produces effects agreeable to the 
nature of the predominating principle. 
Theſe effects, however, are not equally 
prejudicial to the beer ; for we find that 
a ſurcharge of the ſaccharine and muci- 


laginous parts, though it occaſionsthat tur- 
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bidity and rawneſs of flavor before-men- 
tioned, 1s yet corrigible by time, and yields 
very readily to the action of precipitants 
but an over-proportion of the oleaginous 
and earthy principles, beſides the evils 
before enumerated, eſpecially from the 
browner malts, is frequently productive 
of two of the moſt diſagreeable qualities 
which everdiſgraced the London brewery, 
where they have been particularly preva- 
lent, and which time cannot entirely cor- 
rect, nor art effectually remove. 


A due proportion of the fermentable 
principles being obtained, our next care is 
to collect the extracts into a body at ſuch 
a degree of heat as will facilitate the action, 
and to apply ſuch a portion of a proper 
ferment, as ſhall regulate and conduct it 
to the deſired period of perfection. 


It is well known that the juices or ex- 
tracts of all ſaccharine vegetables, have a 
natural and ſpontaneous tendency to fer- 
ment into a vinous liquor; this is alſo the 


property 
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property of wort, but the effects are not 
ſimilar. The expreſſed juices of fruits, 
the ſaccharine ſap of certain trees, &c. 
when collected into a body at a due degree 
of heat, of themſelves produce a wine, 


without the addition of a ferment ; but 


worts, being loaded with an abun of 
a tenacious mucilage, without yeaſt to 
aſſiſt and accelerate the efforts of nature, 
would run into an irregular and imperfect 
fermentation, or rather would immediately 
commence that 7umultuary motion of their 
component parts, which is ſaid to produce 


putrefaction. This is, in a great meaſure, 


confirmed by the effect; for though we 
find that the action has been ſo far vinous 
as to produce a ſmall portion of inflamma- 
ble ſpirit, yet the putrefactive has at the 
ſame time been ſo prevalent as to render the 
whole body of the liquor fetid and nau- 
ſeous in the extreme; a conſequence often 
derived from ſuffering worts to remain too 
long, or in too large a body, without yeaſt, 


eſpecially in warm weather, when they 
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have a greater propenſity to ferment in a 
body of a few inches deep, than they have 
in cold, at the depth of as many feet. 


The ingenious Mr. Henry, of Man- 
cheſter, in a paper on the ſubject of fer- 
mentation, read before the Literary 
Society there, thinks, that the proper- 
* ties of yeaſt, as a ferment, depend on 
* the fixed air it contains; and that yeaſt 
<« 1s little elſe than fixed air, enveloped in 
the mucilaginous parts of the ferment- 
* ing liquor ;” and thence concludes, that 
jf, by impregnating wort with fixed air, 
* he could bring on the vinous fermenta- 
e tion, if he could carry on this fermenta- 
** tion ſo as to produce ale, and, from the 
* ale, procure ardent ſpirit,” he imagined 
that he ſhould be able “ to announce to 
the world, a mode of procuring newly 
© fermented liquors, in moſt climates, and 
in moſt ſituations,” . 


He accordingly proceeds to make the 
experiment, which I ſhall deſcribe in the 
author's own words,—*< I procured, fays 


66 he, 
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7 he, from a public-houſe, wo gallons of 
&« ffrong wort. It had adiſagreeable bitter 


« taſte, owing either to bad hops, or to 
« ſome ſubſtitute for hops. A large part 
*© of the liquor was mmpregnated, in 
«© Nooth's machine, with fixed air, which 
te it ſeemed to abſorb very rapidly, and in 4 


large quantity. When it was thus im- 


« pregnated, it was mixed with the other 
* part, and poured into a large earthen 


« jug, the mouth of which was ſtopped 


* with a cloth, and placed in a degree of 


& heat, varying from 70 to 80% In 
« twenty-four hours the liquor was in 
e briſk fermentation ; a ſtrong head of 
« yeaſt began to collect on its ſurface ; 
* and, on the third day, it appeared to be 


in a ſtate fit for tunning. It was there-" 


<« fore put into an earthen veſſel, ſuch as 
is uſed in this country, by the common 
people, as a ſubſtitute for a barrel 
« cafe) for containing their ſmall brew- 
* ings of fermented liquors. During 
5* the ſpace of near a week, previous to 
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« the ſtopping up of this veſſel, much 
« yeaſt was collected on its ſurface, and 
«© occaſionally taken off; and by means 
« of this yeaſt, I fermented wheat flour, 
and procured as good bread, as I could 
have obtained, by uſing an equal quan- 
e tity of any other yeaſt. 


„The veſſel was now ſtopped up; 
and, in about a month, tapped. The 
liquor was «ce! fermented, had a head 
« or cream on its ſurface, and though, as 
might be expected from the deſcription 


of the wort, not wery.pleaſant, yet as 


„ much ſo as the generality of the ale 
** brewed at public-houſes. 


A part of the ale was ſubmitted to 
* diſtillation, and from it, a quantity of 
<« vinous ſpirit was produced. 


Accident having prevented Mr. Henry 
from completing his experiment, he pro- 
ceeded to inveſtigate the ſubject in another, 
which he thus deſcribes : 


« Auguſt 


'f 


CC 
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„ Auguſt 3oth, 1784, I procured two 

„ gallons of common ale wort, two quarts 
of which were, in the evening, impreg- 
*« nated, but not ſaturated, with fixed air. 
«© The impregnated liquor was then 
* added to the other part, and, about 
* midnight, placed in a large jug, within 
the air of the kitchen fire, where it 
remained during the night, In the 
morning no ſigns of fermentation, at 
five o'clock P. M. only a flight mant- 
* ling on the ſurface. Apprehending the 
quantity of gas to have been too ſmall, 
«© a bottle, with a perforated ſtopper and 
“valve, containing an efferveſcing mix- 
« ture of chalk and vitriolic acid, was 
let down into the wort. At nine 
« o'clock, the diſcharge of air, from the 
bottle, was going on briſkly, and the 
« wort ſeemed to be fermenting. At 
eleven o'clock, the bottle was with- 
„drawn, the fermentation being com- 
„ menced, beyond a doubt; the ſurface 
of the liquor having a pretty ſtrong 
head 
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head—zemperature of the wort 80 .—. 
at the outſide of the veſſel 799. 


September 1ſt, ſeven o'clock A. M. 
the fire having been low during the 
night, the fermentation was 4% brit. 


temperature of the wort reduced to 


T 72%, and probably had been lower 
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during the night, as the fire was now 
increaſed, The liquor was ſtirred up, 
placed in a ſituation where the thermo 
meter ſtood at 825, and the efferveſcing 
mixture was again immerſed. It was 
withdrawn at noon, and the thermo- 


meter ſtanding at 92, the wort was 


removed further from the fire—at four 
o'clock P. M. the head of yeaſt was ſtrong, 
and at eleven o'clock was increaſed. 


September 2d, nine o'clock A. M. 
the liquor was judged to be in a proper 
ſtate for tunning. It was accordingly 
removed into the veſſel, before de- 


ſcribed, and carried into the cellar at 


cleven—at noon, a high head of yeaſt 
was running over the top of the veſ- 


66 ee! 
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5 ſel—ſome of it was taken off, and in 
** two hours the head was equally ſtrong. 


September 3d, the fermentation pro- 
« ceeded regularly; and on the 4th, I had 
collected ſo much yeaſt as to make a 
« loaf with it, which when baked, 
«© weighed two pounds, The loaf was 
well fermented, good bread, having no 
«« peculiar taſte, except @ flight b:tterneſs, 
< proceeding from the wort having had 
oo large a proportion of hops. Though, 
** from the time in which the yeaſt had 
© been collecting from ſo ſmall a quantity 
of liquor, its fermenting power might 
* have been expected to have been im- 
* paired, 


«*« September 5th, the liquor was again 
covered with a plentiful head of yeaſt; 
and the fermentation was ſuffered to 


proceed to the 12th, when the veſſel 


* was cloſed, in the uſual manner. 


« ] intended, in a few weeks, to have 
committed the liquor to diſtillation ; 
« but 
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„but my thoughts were unfortunately 


directed to an object which engaged my 


* molt anxious attention, and my wort 
% was neglected till the latter end of 
February; when, on tapping the veſſel, 
* the liquor, from having been kept ſo 
« long under ſuch diſadvantageous cir- 
* cumſtances, and, perhaps, rom too great 
Heat in fermentation, and the too long 
* continuance of it, had pailed from the 
«* yinous to the acetous ſtate, and was be- 
* come excellent alegar. | 


« As I had obtained a vinous ſpirit 


from the former parcel of wort, I was 


* not ſorry for this event, as it was going 
a ſtep further than I expected. For J 
© had now obtained yeaſt, bread, alc, 
* ardent ſpirit, and acctous acid.” 


Mr. Henry, after enumerating the 
probable advantages obtainable from a 
proper application of theſe experiments 
in diet, in medicine, at ſea, and in many 
** fituations in the country, at particular 
*« ſeaſons, when veaſt is not to be pro- 

| | & curcd 
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* cured,” concludes with the ſuggeſtion, 


that * this diſcovery may, perhaps, be of 


4 no ſmall utility in public breweries ; 
e and I would recommend it (ſays he) to 
the attention of perſons concerned in 
{© the brewing trade.“ | 


On this latter ground, therefore, I am 


induced to pay that attention to it which 
the ingenuity of the author, and the appo- 
ſiteneſs of the ſubject to our preſent pur- 


poſe demand. 


That Mr. Henry's theory 1s well- 
founded is not to be diſputed, but whether 


all the appearances he has recorded be 


attributable, /9/e/y, to his application of it, 
is not fo clear a caſe ; fince that 7umul- 


tuary motion, before mentioned, as the 


effect of the ſpontaneous fermentation of 
wort, is capable of producing appear- 
ances and effects very ſimilar to thoſe 
above quoted. An inſtance once occurred 
to me, in the infancy of my profeſſional 
practice, which directly leads me to this 
conclufon. A quantity, leſs than a bar- 
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rel, of ftrong wort, ſomewhat like that of 
Mr. Henry's firſt experiment, was let 
down from the cooler into a tub, for 
the purpole of being fermented by itſelf; 
and on immerſing a thermometer in it, 
having found it too warm for my purpoſe 
(though probably not much warmer than 
the heat firſt mentioned in that experi- 

ment) I left it, in the expectation of its 
becoming cool enough, in a ſhort time, 
to have the yeaſt applied to it, without 
adverting to the depth it lay in the tub, 
and that it was in a cloſe tun-room, 
where very little of the external air was 
admitted. I was, however, greatly ſur- 
prized, on returning a few hours after, to 
find the wort not ſimply with 4 flight 
mantling on the furface, but ina ſtrong ſtate 
of ſpontaneous fermentation, exhibiting 
every appearance of one regularly pro- 
duced, from which it could only be diſ- 
tinguiſhed by an indiſcribably nauſeous 
_ imell, and a correſpondent flavor in the 
liquor. Theſe I endeavoured to remove 


by 
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by an immediate application of yeaſt, but 
without any other effect than that of leſſen- 
ing the odour and flavor as the fermenta- 
tion declined, which, after the liquor had 
been a conſiderable time in the caſk, had 
ſo far loſt their original nauſea as to be 
tolerable, though the liquor was never 
drinkable. If no yeaſt had been added, 
have no doubt but the produce would 
have been the ſame with that of Mr. 
Henry's experiments, viz. yeaſt, ale, ardent 
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ſpirit, and acetous acid; but as the quan- ig 
tity of wort was ſo much larger, the 1 
nauſea (a portion of which I ſtrongly 4 


ſuſpect was in Mr. H. 's ale, bread, &c.) 15 
would undoubtedly be greater than that 1 
which could take place in a volume of two _ Ws 
gallons ; for according to the bulk, eſpe- +4 
cially if attended with conſiderable depth, _ 08 
will be the force of this action, and the | | "wha 
magnitude of its effects. It is no un- 9 
common circumſtance for the wort in the 1 
coolers, in warm weather, to begin this 7 
ſpontaneous fermentation, particularly if 1 

| it ' £30 
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it lie four or five inches deep, and be not 
well ventilated by large openings, for the 
admiſſion of external air. In this caſe, 
the nauſea juit alluded to, takes place, and 
is ſtigmatized by brewers with the name 
of the fox, probably from a reddiſh hue, 
real or imaginary, obſervable in the liquor 

in that ſtate. I have, indeed, frequently 
obſerved, in ſummer, a ſmall degree of this: 

effect produced in wort, in the coolers, 
though expoſed, in every poſſible way, to 
the air, and being only two inches deep. 


This, however, is ſo far harmleſs, that no 


diſagreeable conſequences are immedi- 
ately diſcoverable, notwithſtanding the 


coolers have been creamed over, in many 


parts, which circumſtance, in the tech- 
nical language of brewers, is deſcribed by 
ſaying the backs are ſet, and always excites 


alarm. 


T am the more inclined to the concluſion 
here ſuggeſted, from conſidering ſeveral 
particulars in Mr, H.'s account of his ex- 
periments. His firſt, he ſays, was made 

| upon 
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upon two gallons of ſtrong wort, which 
placed in a heat from 702 to 80?, equal to 


our higheſt ſummer heats, muſt, I con- 


ceive, have produced an immediate ſpon- 
taneous fermentation, though I do not 
mean to deny that the fixed air with 
which it was in part impregnated, might 
accelerate the proceſs. That the produce 
of this experiment was not very pleaſant, 
is-accounted for by the circumſtances of 
the caſe I have juſt adduced, rather than 
to the diſagreeable bitter taſte which Mr. 
H. fays the wort originally had ; for it 
is well known, to people converſant in 
brewing, that the heterogeneous mixture 
of ſweet and bitter in all unfermented 
worts is peculiarly unpleaſant. That Mr. 
H.'s ſecond experiment did not ſucceed fo 
well as his firſt, may be accounted for 
upon the ſame principle. It was common 
ale wort, and therefore, not containing fo 
much fermentablematter, was not ſo readily 
brought into a ſtate of fermentation ; the 
temperature to which it was expoſed was 
H | lower 
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lower than that of the former experiment, 
being the diminiſhing heat of a kitchen 
fire, during the night, which accounts for 
the wort's exhibiting only a a light mant- 
ling on the ſurface, in the morning; at 
which time the increaſed heat of the 
kitchen, independent of any other means, 
would, I am of opinion, have ripened the 
mantling juſt mentioned, into the pretty 
firong head which the wort is ſaid to have 
had at eleven o'clock, at ſo high a tempe- 
rature as 809, for this is what might have 
been expected in a regular fermentation, 
This is in ſome meaſure confirmed, by 
the fermentation having been leſs britk 
the ſucceeding morning, the temperature 
being then only 72, and probably had 
been lower during the night ; for on flir- 
ring up the liquor, and placing it 2 4 


ſituation where the thermometer flood at 829, 


and at noon was even at 920, though it 
was then, properly enough, removed into 
a lower temperature, I preſume that the 
head of yeaſt would have been equally 

| {ſtrong 
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firong at four o'clock, P. M. and equally 
zncreaſed at eleven, even though the 
efferveſcing mixture had not been again 
immerſed in the wort. That the ſubject 
of this experiment produced, in the ſpace 
of ſix months, excellent alegar, inſtead of 
ale, is very well accounted for by Mr. 
Henry himſelf ; and that the unpleaſant- 
neſs complained of in the ale of the firſt 
experiment, was not remarked in this, 
may be attributed to the circumſtance of 
its not having, apparently, been taſted 
until time and the prevalence of the acetous 
flavor had diminiſhed or concealed it 
from the palate. 


The imperfection of the fermentation 
in this experiment, amongſt other cir- 
cumſtances, may be fairly inferred from 
the diſproportionate quantity of yeaſt 
produced, and from the loaf made from 
it having a /light bitterneſs of taſte, which 
Mr. H. attributes to the wort having had 
too large a proportion of hops. That the 
cauſe of this bitterneſs may be found 

FI 2 amongſt 
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amongſt the bad effects of that tumultuary 
motion before adverted to, rather than 
in the abundance of hops, ſuppoſed by 
Mr. H. is the more probable, becauſe 


porter, when properly fermented, produces 


yeaſt, from which bread, of every kind, 


is made, without any degree of bitterneſs 


whatever ; and it is well known that 
abundantly more hops are uſed in this 
liquor, than in any other, of the ſame 
ftrength. I have, indeed, obſerved that in 
ſome places where the buſineſs of brew- 


ing is ill underſtood, the bread is gene- 


rally bitter; which is to be attributed to 
the yeaſt being imperfectly formed, and 
that to the imperfection of the fermenting 
proceſs. 


As ſome further obſervations will be 
made on this ſubject in the ſubſequent 
article, which is now, for the firſt time, 
introduced into this work, I ſhall reſume 
the buſineſs of fermentation, by obſerving, 
that a proper application of yeaſt, in due 
time, prevents the accidents to be appre- 

=. hended 


THEORETIC HINTS ON BREWING. 101 


hended from that diſpoſition to ferment 
f pontaneouſly, obſerveable in wort, and diſ- 


poſes the parts of it to that ſeparation and 
new arrangement, on which the perfection 


of the product depends. 


The quantity of fermentable matter, 
already in action, thus conveyed into the 
body of the wort, aſſiſts its ſpontaneous 
aptitude to ferment, and a violent ſtruggle 
immediately enſues. The air contained 
in the yeaſt, being rarified by the increaſed 


warmth it meets with in the wort, begins 


to break from its confinement, and eſcape 


at the ſurface, which is the firſt perceptible 
ſign of fermention. In the rapid pro- 
greſs of its particles towards the top, a 
ſmart attrition and colliſion are occaſioned, 
between thoſe particles, the body of the 
wort they paſs through, and the groſſer 
parts, which are, by their gravity, in con- 
tra- direction. By this attrition the olea- 
ginous parts of the ſubject are ſeparated, 
(a property which air is peculiarly allowed 
to . and, being more ſubtile and 
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diſpoſed to elaſticity, would be carried off 
with the air, were they not too intimately 
connected with and enveloped by the 
earthy, which are both too weighty to fly 
off, and too much inclined to collect and 


aggregate, by which means they at length, 


with the groſſer mucilage, ſubſide to the 


bottom, in the form of lees. But before 
this can be eftected, by their adherence to 
the particles of air, to which they form a 
vehicle, they are rapidly carried to the ſur- 
face, where the air burſting from them, 
the heavier fall down again towards the 
bottom, whilſt the lighter are ſupported, 
by the continual efflux of air, till the ſuc- 


_ ceflive burſting of bubble after bubble lets 


them down again into the liquor, and ſup- 


_ plies their place with freſh matter. In 


their paſſage downwards, they are met by 
other innumerable particles of air, in the 
fame rapid progreſs upwards, by which 
they are again carried to the ſurface, there 
to be left as before, till by repeated falling, 
colliſion, and attrition, ſome of the oleagin- 
OUS 
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ous particles are effectually ſeparated from 
the earthy, and united with the ſaccharine, 
to which they have a natural tendency, as 
is evinced by the ready incorporation of 
common ſugar and eſſential oils, by tri- 
ture only, whence their miſcibility with 
aqueous ſubſtances is effected. 


This union is no ſooner formed, than 
the continuance of the action proceeds to 
abſorb the finer parts of the earthy prin- 
ciple, which is left floating up and down 


in the liquor, after its ſeparation from 


the oleaginous; by which addition, and 
the intervention of the mucilage, that com- 
mon medium, which fermentation rather 
tends to refine than diſunite, the whole is 


converted into a compact and uniform 
body. . 


The groſſer parts having, by this violent 
commotion, been completely ſeparated, 
and the finer recompoſed, the more weighty 
of the former fall to the bottom, whilſt 
the lighter, conſiſting principally of the 
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refuſe mucilage, are carried to the top, 
where, by their glutinous adherence to 


each other, being ſupported by the col- 


lected air, they form a yeaſty head. 


The action now languiſhes, the vinous 
fermentation is complete, and all that is 
wanting, is the prevention of the further 
progreſs of the operation, by dividing the 
ſubject into caſks, where it ſoon becomes 
of leſs heat, by which means the heavier 
particles condenſe and effectually ſubſide ; 
the lighter, by the frequent filling up of 
the caſks, are collected nearly to a point, 
at the bun g-hole, where being thrown off, 
they fall down the fide, and leave the beer 
completely purged of all matter which 
might hereafter endanger a pernicious 


ſeubbornneſs, or deſtructive fret. 


Were a confirmation oſ this doctrine 
_ neceſſary, we might perhaps find it in an 
attentive obſervance of the effects of fer- 
mentation, at different periods of its action. 


That the oleaginous and earthy principles 
— 
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are firſt ſtruck out of the body of the 


wort, 1s evinced by its remarkably ſweet 


fla vor at that time, and the very groſs, bitter 
auſterity of the frothy head, which then 
contains the greater part of the unatte- 
nuated oils and earths; and that thoſe prin- 
cCiples do unite and incorporate with the 
ſaccharine and mucilaginous, in the latter 
part of the operation, is proved by the 
gradual alteration in the flavor of the 
liquor, from a mixed ſweet to a uniform 
vinoſity, and a ſimilar change in the 
harſhneſs of the yeaſty head, which then 
aſſumes a like uniformity, ſo far as the 
term may be allowed to the aggregated 
refuſe of ſo many different principles. 


The agency of air, in the buſineſs of 
fermentation, is very powerful, but as all 
fermentable ſubje&s have an abundant 
ſupply, we are rather to provide for the 
egreſs of their own, than to ſuffer the ad- 
miſſion of the external air, by which a 


great number of the fine, volatile, oleagi- 


nous parts of the ſubject would be carried 
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off, and a proportionate injury in flavor 
and ſpirituoſity ſuſtained. Hence fucha co- 
vering ſhould be provided for the gyle-tun 
as would barely allow the efcape of the 
common air produced by the operation, 
whilſt the gas, or fixed air, from its greater 
denſity, reſting upon the ſurface of the 
beer the whole depth of the curb, pre- 


"vents the action of the external air, and 


conſequently the eſcape of thoſe fine and 
valuable parts juſt mentioned. 


This probable conſequence is the more 


to be depended on, from the known ſimi- 
larity of effect which gas produces upon 


flame, which it immediately extinguiſhes, 
by preventing that rapid avolation of unc- 
tuous particles which 1s ſaid to conſtitute 
flame. In this inſtance the external air 
is the agent, which cauſes and conducts 


the avolation, and without a continual 


ſupply of which it cannot exiſt ; this ſup- 
ply being effectually cut off by an immer- 
tion of the ſubject in the gas of fermenting 
liquor, the flame 1s inſtantaneouſly extin- 

: onſhed : 
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guiſhed; nor will glowing fire itſelf exiſt 
in it a long time, though it contributes to 
rarefy and diſperſe it; and to animals in- 
haling it, a death as ſudden as by a ſtroke 
of lightning is the conſequence. 


But towards the concluſion of vinous 


fermentation, this aerial covering begins 
to loſe its efficacy, which points out the 


neceſſity of then getting the beer into 
caſks, as ſoon as poſſible, that the conſe- 
- quences may be prevented, of expoſing fo 
large a ſurface, liable to ſo copious an eva- 
poration. Amongſt theſe, a loſs of ſpiri- 
tuoſity is not the leaſt ; for this evaporation 
is more and more ſpirituous, as the action 
approaches the completion of vinous fer- 
mentation, and that once obtained, the 

loſs becomes ſtill more conſiderable, if till 

expoſed to the air; whence it might be 
termed the diſtillation of nature, in which 

ſhe is ſo much ſuperior to art, that the 

ethereal ſpirit riſes pure and unmixed, 

whilſt the higheſt rectification of the ſtill 

produces 
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produces at beſt, but a compound of 
aqueous and ſpirituous parts. 


Nor is this entirely conjecture. Expe- 
rience teaches us, that we cannot produce 
fo ſtrong a beer in ſummer, ceteris paribus, 
as in winter; the reaſon is, not becauſe 
the action of fermentation does not realize 
ſo much ſpirit in warm weather, but be- 
cauſe tne fermenting liquor, after the 
perfection of vinoſity, continues ſo long in 
a ſtate of rarefaction, that the ſpirituous 
parts are diſſipated in a much greater de- 
gree at that time, than at any other, in a 
ſimilar ſtate of progreſſion. And this 
doctrine of natural diſtillation ſeems to 
account for that increaſe of ſtrength ob- 
tainable from long preſervation,* in well- 
cloſed caſks, and, more particularly ſo, in 
glaſs bottles; for nature, in her efforts to 
bring about her grand purpoſe of reſolving 
every compound into its firſt principles, 
keeps up a perpetual internal ſtruggle, as 

well 


* Vide $Szatical Ellimatet, &c. 
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well as an external evaporation ; andif the 
latter be effectually prevented, the former 
mult be productive of additional ſpiri- 
tuoſity, ſo long as the action keeps within 
the pale of vinous fermentation. | 


In order to maintain a due regulation 
of the fermenting power, and to anſwer 
the ſeveral purpoſes of the operation, a 
ſcrupulous attention to the degree of heat 
at which the action commences, and a 


particular regard to the quality and quan- 


tity of the ferment employed, are indiſ- 
penſably neceſſary. 


The quality of the yeaſt requires the 
more minute ſcrutiny, becauſe it is not 


poſſible to produce a perfect and effectual 
ſermentation, without it be good, evinced 
by its lively appearance, and pow- 


erful effect in application. The quantity 


can only be aſcertained by the intention 
of the artiſt. In many inſtances, a larger 
portion is tantamount to a higher degree 
of fermenting heat, and vice verſa; but 


this 
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this is chiefly confined to the purpoſe of 
accelerating the proceſs. If the operation 
be too languid, from a want of heat in the 
termenting liquor, an addition of freſh 
yeaſt may ſupply the deficiency, and effect 


the required recompoſition of parts, with- 


out which there is not only an immediate 
loſs of ſtrength, but ſuch a derangement | 
of the preſervative principles, as will effec- 
tually prevent their re-union, and leave 
the imperfect product to the certainty of 
early deſtruction. The action, in this 
inſtance, having only ſufficient force to 


ſeparate, aud being unable to attenuate 


and recompole the oleaginous and earthy 
parts of the ſubject, the. body of the beer 
remains a heavy, unconcocted farrago of 


the whole conſtituent principles, of a ful- 


ſome, ſweet, mawkith flavor, prompt to a 
{tubborn fret, on the firſt change of air, 
and conſequent acidity, the final period of 
its exiſtence as a vinous liquor. 


This, alſo, leads us to the neceſſity of 
completing the vinous fermentation, pre- 
| vious 
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vious to cleanſi ng, or putting the liquor 
into caſks, which change of quantity and 
ſituation alters the action from fermen- 
tation to purgation only ; for thoſe parts 


which in the gyle-tun are carried to the 


top, and repeatedly fall again into the body 
of the liquor, to be there further ſepara- 
ted, attenuated, refined, and recompoſed, 
are, in the caſk, thrown off entirely, and 
periſh in the /7i/hon, or receiver, beſore 
they can be returned again, by Elli up 
the veſſel. 


The conſequences of ſuch a violent diſ- 


union, have been before noted; to which 
may be added, the great Joſs of ſpirituoſity, 


occafioned by fo premature a diviſion of 
the fermenting liquor into ſmaller quan- 
tities, which 1 checks the ope- 
ration, and prevents its being brought to 
a proper crilis, both from the preternatural 
diſcharge of the caſk, and the want of a 
ſufficient body to accompliſh that end; 
for it is not in the power of art to pro- 
duce a proportionate quantity of ſpirit 
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from a ſmall body of wort, to that which 
is obtainable from a large one, though of 
equal quality in every reſpect. _ 


The effects of a contrary conduct, in 
ſuffering the liquor to remain in the tun 
after the period of vinous fermentation, 
have been already ſufficiently intimated ; - 


but the criterion which marks the exact 


period of maturity, reſting more upon the 
diſcrimination of the ſenſes, than an ap- 
peal to the underſtanding, we mult leave 


to the illuſtration of practice, what lies 
beyond the documents of theory to define. 


In theſe ſtrictures, the 2/ of the ther- 


mometer, has been all along implied, with- 
out which all theory is inffectual, all 


practice uncertain. We have ſeen that 


the variation of a few degrees of heat in 
forming the extracts, produces an im- 
portant difference of effect. In the heat of 
fermentation, ſimilar conſequences reſult 
from ſimilar variety. Under a certain 
regulation of the proceſs, we can retain in 


the 
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the beer, as far as art is capable, the finer 
mucilage, and thereby preſerve that full- 
neſs upon the palate which is by many ſo 
much admired ; on the other hand, by a 
ſlight alteration, we can throw it off, and 
produce that evenneſs and uniformity of 
flavor, which has ſcarce any characteriſ- 
tical property, and is preferred by ſome, 
only for the want of that heavineſs which 
they complain of in full beers. If a more 
vinous, racy ale be required, we can, by 
collecting and confining the operation 
within the body of the wort, cauſe the ſe- 
paration and abſorption of ſuch an abun- 


dant portion of the oleaginous and earthy 


principles, as to produce a liquor in a ſtate 


of prefection at the earlieſt period, and ſo 


highly flavorous, as to create a ſuſpicion 
of an adventitious quality. 


Thus, by a judicious management of 


this moſt difficult and intereſting part of 


the brewing proceſs, we are nada to in- 


fluence , flavor, ſpirituoſity, and 


preſervation. By a further improvement, 
| [ we 
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we can introduce foreign virtues, (as in 
the inſtance of porter, &c.) anticipate age, 
and produce in two months the properties 
and characteriſtics of twelve. | 


OF YEAST; 


The conſtituent parts of this very eſſen- 
tial article, in the proceſs of brewing, 
are principally the farinaceous mucilage 
ſtruck out of the body of wort, by the 
action of fermentation, and the fixed air 
evolved by the ſame action, and which is 
enveloped by the ſaid mucilage, fo as to 


form altogether a ſubſtance ſo highly elaſtic 


as to reſiſt any ordinary force which may 


be employed for its compreſſion ; and on 
that elaſticity ſeems to depend the power 


of 1ts agency as a ferment. Mr. Henty, 


in the paper ſo largely quoted in the pre- 


ceding chapter, very juſtly obſerves, that 
ce the nature of this ſubſtance, much let: 


« its mode of action, has not been con- 
| | ſidered 
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« ſidered with that degree of attention, 


« which one would have expected ſhould 
have been excited by ſo extraordinary an 
„agent. We are told, indeed, that a 
«© vinous ferment induces the vinous, 
ce that a ferment of an acetous kind brings 
ce gon the acetous fermentation, and a putrid 
© One, that fermentation which ends in 
* putrefaction. But we receive no more 
«© information, relative to the manner 


*in which they produce theſe effects, 


© than we do with regard to fermentation 


ce itſelf.“ This is, indeed, ſo very true, that 


independent of our ignorance of the nature 


of ferments, I am inclined to think that 
we are guilty of a miſnomer every time 
we apply the word fermentation to the pro- 
ceſs of acetification, and that of putrefaction, 
as far as relates to vinous ſubjects ; for it 
is a well-known fact, that wort recently 
drawn from the malt, if left ſo long 
in the underback as to get into a 
tepid ſtate, becomes acid, without any 
perceptible commotion whatever of its 
parts, and this in ſo ſhort a time as three 
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or four hours; which ſtate of the wort 
is characteriſed in the brewery, by the 
term Singed. If, too, the deſtruction of 
the acid principle be the firſt ſtage of 
putrefaction, in the ſame ſubjects, it ap- 
pears to be effected in a perfectly quieſcent 
ſtate; for I have known two caſks of vine 


gar drawn from the ſame vat, one of which 


has retained its acidity its due time, 
wilt the other, from an accidental ad- 
mixture of water, or fome other caſualty 
not eaſily diſcovered, has, in the ſame 
period, been ſo completely deprived of its 
acidity as barely to retain a veſtige of it, 
the predominant flavor of the liquor being 
then a vapid mixture of the aqueous, 
and earthy, ſo lightly acidulous as fearcely 
to intimate its origin. Directly contrary 
to this ſilent incidence of component parts, 
is the active vigor of the fermenting 
power, which always excites heat; and 
that effect appears to me to be the cha- 
racteriſtic diſtinction of fermentation, 
properly ſo called; a circumſtance which 
ſeems to have been fo little attended to, 

that 
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that I was ſurprized to hear a medical 
gentleman, of conſiderable chemical 
knowledge, confeſs it to have been his 
opinion that heat was produced in vinous 
ſubjects, by what has generally been 
termed the putrefactive fermentation, only, 
becauſe putridity in moiſt vegetable ſub- 
ſtances is attended with that principle. 


Although every kind of yeaſt produced 
from beer conſiſts of the ſame fixed air, 
embodied in a mucilaginous ſubſtance, of 
the farinaceous kind, it is ſurprizing to 
obſerve the variety of effect reſulting from 
yeaſt made in different breweries ; which 
difference ariſes partly from the different 
practice of brewing, adopted by different 
brewers, and partly from the various 
qualities of the water employed in that 
proceſs ; and, however extraordinary it 
may appear, it is a fact I can atteſt, that 
yeaſt will ſometimes ferment beer perfectly 
well, that will not raiſe a loaf of bread. 
The firſt of theſe particulars is ſtrikingly 
evinced in the yeaſt produced by the ale 
1 | E brewers 
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brewers in Hull, (whoſe proceſs of brew 
ing is conſiderably different from mine) 
which is ſo very feeble in its operation with 
the bakers, that they are induced to pay 
for the yeaſt made, both from. ale and 
porter, at the brewery of which I am a 
proprietor, more than double the price 
which they give for that of the com- 
mon ale-brewers. That the difference in 
water effects a ſimilar difference, I have 
had occaſion to note, in many parts 
of theſe kingdoms, and conſtantly expe- 
rience it in my own concerns. It is a2 
well-known fact, that yeaſt, uſed as a fer- 
ment, and invariably continued for a length 
of time, the produce of one gyle ſupply- 
ing the ferment of the next, does ſo far 
degenerate, that (like the degeneracy of 
corn ſown upon the ſame field which pro- 
duces it, for a ſucceſſion of crops) it will 
not effect a perfect fermentation ; and 
yet, the fame yeaſt, employed by another 
brewer, ſhall do its duty, In confirma- 
tion of this, having a concern in a vinegar 
T2 brewery 
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brewery at Beverley, I am frequently 


neceſſitated to promote the fermentation 


there, by yeaſt taken from the brewery 


at Hull, and to invigorate the ſame opera- 


tion at the latter place, with yeaſt brought 
from the former ; notwithſtanding the 
malt employed at both places, is made at 
the ſame malthouſe, the proceſs of brew- 
ing, as near as circumſtances will admit, 
is the fame, and the difference exiſts only 
in the water, one brewery being fupplied 
by a well, the other, by the river Hull. 
This 1s the more remarkable, as when theſe 
exchanges take place, the yeaſt at Hull will 
not at all produce a fermentation to be de- 


pended on, though it operates perfectly 


well at Beverley, where the yeaſt is pre- 
ciſely in the ſame predicament, as far as 


reſpects its non- performance there, and its 


perfect operation ſo exchanged. This latter 
was ſo ſtrikingly exemplified to me, in 
the courſe of the laſt ſummer, (1797) that 
the yeaſt produced ſometimes at Beverley, 
would in no wiſe ferment a loaf of bread, 
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nor could it be truſted in the gyle-tun 
there, at the ſame time that it was highly 
inſtrumental in effecting a perfect fermen-_ 
tation in the brewery at Hull. 


How this difference of action and effect 
is to be accounted for, is perhaps beyond 
the reach of philoſophical inveſtigation to 
aſcertain ; and this extraordinary fact, of 
a ferment failing in the performance of its 
office, in the brewery where it was pro- 
_ duced, yet working well in another, will, 
probably long remain a ſubject of fruitleſs 
enquiry. It 1s, alſo, matter of furprize, 
that the action which languiſhes under 
the apparent want of fermenting power 
in the yeaſt, is not to be ectually invigo- 
rated by any addition of quantity admiſ- 
- ible into the wort, though a very ſmall 
difference may be diſcernible ; and thence 
a rational inference is made on the ſub- 
ject of ſupplying the defect of quality 
complained of, however unconfirmed by 
the event. 
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That the radical defect in the agency 
of yeaſt which has been before mentioned, 
originates in a defective proceſs of brew- 
ing, may be fairly inferred from the quan- 
tity and quality of that produced by Mr. 
Henry's ſecond experiment, compared 
with the produce of the porter brewery in 
which I am concerned. That gentleman 
ſays, that in five days he had collected 
from his two gallons of ale wort, © fo 
much yeaſt as to make a loaf with it, 
© which, when baked, weighed about 
% 7209 pounds.” In the fame ſpace of time 
we are enabled, from a barrel of ale or 
porter, to colle& from nine to ten pounds 
weight of yeaſt, excluſive of what was 


arſt applied, as a ferment ; which quan- 


tity apportioned to the volume of Mr. 
Henry's wort, would be at leaſt half a 
pound; and I am told, by a very intelli- 
gent baker, that that quantity of our 
yeaſt is ſufficient to ferment thirty-five 
pounds of flour, which, made into bread, 
weighs about Fartysttes pounds. And 
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although great allowance is to be made 
for the ſmall ſcale upon which cloſet ex- 
periments are made, the defect, here men- 
tioned, is ſufficiently eſtabliſhed by the 
fact, before adduced, of the acknowledged 
inferiority of the yeaſt made by the gene- 
rality of the Hull ale-brewers. 


If we trace the formation of yeaſt from 
its firſt perceptible origin, in the mantling 
or cream obſervable on the ſurface of the 
wort, to its final iſſue from the caſk, we 
thall be able to diſcover many and ſuffi- 
cient cauſes for the difference juſt noticed, 
without, perhaps, having it in our power 
to trace the chain by which eachis attached 
to its immediate effect, ſo as to pronounce, 
with certainty, which is the remote, and 
which the proximate, or efficient agent 
producing ſuch difference. In the begin- 
ning of the action of fermentation, the 
millions of globules of air which pals, 
with aſtoniſhing rapidity, from all parts 
of the wort, to the top, firſt form that 
delicate, white, cream-like appearance, 

Which 
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which brewers characteriſe by ſaying the 
wort is creamed over. The ſubſtance, 
however, of which this white head con- 

ſiſts, has ſo little of ſolidity in it, that on 
the eſcape of the air, to which it formed 
the vehicle, it quickly returns to a fluid 
ſtate, ſomewhat fimilar to the froth of 
malt-liquor, duly fermented. By the 
acceſſion of freſh matter, depoſited by the 
conſtant afflux of air-bubbles from the 
wort, the head becomes of ſuch a con- 
ſiſtence as to be ſupported by the buoyant 
air in the form of fleecy curls; which 
again change their appearance, as their 
component ſubſtance acquires greater te- 
nacity, into that of beautiful rock-work, 
ſhooting upwards in pyramidal figures, of 
various magnitudes, but of pretty equal 
heights, and of a colour inclining to that 
of freeſtone. In this ſtate of the head, 
though there is ſufficient viſcidity to ſup- 
port theſe appearances, if uninterrupted, 
yet the leaſt rude touch tumbles the 
whole into a heap of ruins, which would 
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ſtill fink into a fluid, if not again ſup- 
ported and lifted up by the ſtream of air- 
bubbles from beneath; which, adding 
freſh matter, gives to the head additional 
conſiſtence, until the pointed pyramids 
diſappear, and a level, compact ſurſace, 
aſſumes their place. This, then, is v, 
but it is yet imperfect; for as in the early 
ſtages of its production, the unformed 
matter would become entirely fluid, as 
we have before ſeen ; ſo in this ſtate of the 
buſineſs, it would be partially ſo; much 
of it (particularly the lower part, in con- 
tact with the fermenting liquor) being of 
a conſiſtence ſomewhat ſimilar to that of 
the rock-like appearance above deſcribed, 
which, like that alſo, foon drops into a 
fluid ſtate ; and in proportion to the time 
of its continuance in the gyle-tun, does 
this yeaſty head become more compact, 
and, of courſe, leſs of it returns to that 
ſtate of fluidity to which I have juſt ad- 


verted. 


Were 
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Were this head, or a part of it, to be 
taken off at different periods of the fer- 
menting proceſs, we ſhould perhaps find 
it exhibiting a variety of force, as an 
agent of fermentation, proportioned to 
the different ſtages of the proceſs at 
which it was taken from the ſurface of 
the liquor. Taking it for granted, that 
the primum mobile of the ferment we are 


here conſidering, is the fixed air developed 


from the fermenting maſs, and partly in- 
volved in the mucilaginous matter Which 
forms the baſis of yeaſt, we are naturally 
led to conclude, that the greater the tena- 
city of the head of the fermenting liquor 
is, the more fixed air would be arreſted by 
and enveloped in it, and conſequently its 
agency, as a ferment, would be propor- 
tionably powerful. This 1s, indeed, true, 
to a certain degree. If we uſe the cream- 
like, or even the fleecy appearance as a 
ferment, we ſhall find that from its ex- 
treme tenuity rendering it incapable of 
retaining any conſiderable portion of fixed 

air, 
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air, its power will be very feeble. The 
rock-like head, which has been before 
deſcribed, being only the next ſtage of the 
proceſs, is the ſame in kind, though dif- 
fering in degree, and of courſe, is not to be 
reſorted to as an active ferment. But if 
we wait till the head of the liquor is 
evidently yea/?, both in colour and con— 
ſiſtence, its active powers, even then, are 
often various, though not proportionate 
to the time of its continuance in the gyle- 
tun. It may be taken off too ſoon, and 
it may have remained too long; nor will 
the proper medium be determinable by an 
ordinary obſerver. In the former caſe, its 
action will be imperfect, in proportion to 
the immaturity of its component parts, as 
we have before noticed; in the latter, it 
will be defective, from its conſtituent 
principles having been impaired by their 
action upon each other. This is ex- 
emplified in more inſtances than one. By 
ſuffering the yeaſt to remain too long on 


the ſurface of the liquor, it has a tendency 
| to 
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to this ſelf-agency, particularly if its 
depth be conſiderable, as in ſome very 
deep gyle-tuns; and if yeaſt be collected 
in large quantities, either in tubs or re- 
ſervoirs, the ſame effect takes place. The 
beſt and ſtrongeſt yeaſt is that produced by 
the laſt ſtage of the vinous fermentation, 
which I have before ventured to term 
purgation, as being produced from the 
calk ; but the action of this, as a ferment, 
is languid, if it have remained too long in 
the gyle-tun, or be kept any length of 
time in a large body, after having been 
taken out of the ſtillions which have re- 


ceived it, as it was diſcharged from the 


_caſks; for it is well known to brewers, 

that though the yeaſt in the ſtillions, at 
firſt appears to act upon itſelf, yet its diſ- 
perſion over the whole length of the ſtil- 


lions, and the frequently depriving it of 


the portion of beer which comes over 
with it, have ſuch an effect upon its action, 
that it ſoon drops into a ſolid maſs; ſo 


much ſo, that it might often be taken out 


01 


PPP 
N e Ws 
Y 


2 


25 
5 x Eg 


128 THEORETIC HINTS ON BREWING. 


of the ſtillions with a common ſhovel :; 
and in this ſtate it might remain a conſi- 
derable time without material injury; but 
as ſoon as it is taken up into a tub, or 
other deep veſſel, it commences a freth 
fermentation, till it fometimes riſes into à 
volume of three times its original magni- 
tude, and would continue this action till 
its fermenting powers would be completely 
deſtroyed. Indeed, the effect of this ſelf- 
agency in yeaſt is not a little extraordi- 
nary ; an inſtance of which I once had 
occaſion to remark, in a quantity, which, 
by way of experiment, I had taken ſome 
pains to preſs, and deprive of moiſture, 
till it became of the confiſtence of clay. 
This I put into a caſk, which was imme- 
diately headed up, and of courſe it was 
entirely deprived of all communication 
with the external air ; yet, on opening the 
caſk, after having remained ſeveral months, 
in a cool ſtore-room, I was ſurprized to 
find it become fluid, ſomewhat fetid, very 
vapid and inert, and as a ferment, I 
an 
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am perſuaded, it would not have been 
equal in value to the dregs of a beer- 
barrel. 


That yeaſt when collected into a maſs 
ſhould more readily ferment, or act upon 
itſelf, than when extended over a large 
ſurface, ſuch as the ſtillions before men- 
tioned, may be accounted for upon the 
ſame principles which explain the greater 
aptitude to ferment of a large than of 
a ſmall volume of the ſubjects of vinous 


fermentation; but why two portions of 
different yeaſt, when put into the ſame 


veſſel, ſhould (as is ſometimes the caſe) 
rife more rapidly, and occupy more ſpace 


than the ſame quantity of one kind of 


yeaſt would have done, in the ſame ſitua- 


tion, is not ſo readily decided. This is a 


_ circumſtance which often occurs in yeaſt 
produced from the ſame gyle of beer, if 
one part be from the gyle-tun, and the 
other from the ſtillions ; and yet nothing 
appears to authorize our reaſoning on the 
ſubject. 
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That this action of yeaſt upon itſelf 
tends to a further ſeparation of its parts, 
is evinced by the effects it produces: and 
theſe are, the lifting up of the more 
farinaceous parts, by. the egreſs of the 
fixed air, ſomewhat in the manner of the 
vinous fermentation, by which the upper 
part of the volume, to a conſiderable 
depth, aſſumes a porous and granulated 
appearance, in the interior, ſomewhat like 
the broken ſurface of a pumice-ſtone, 


beneath which is a portion of the ſepa- 


rated beer, and at the bottom, the more 
inert and ſolid part of the yeaſt. If this 
action be continued for a conſiderable 
time, the upper part of the volume, being 
no longer ſupported by the egreſſion of 
fixed air, will fall down, by degrees, and 
become of the ſame confiſtence of the 
bottom ſtratum, juſt deſcribed, and the 
beer will reſt upon the top of the whole. 
In this ſtate the yeaſt is of little value, 
being ſomewhat fimilar to that in the 


caſk above mentioned, which, I preſume, 
had 
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had undergone the proceſs here deſcribed. 


I have, nevertheleſs, generally obſerved 
that when the ſuperſtructure of a quantity 
of yeaſt is ſuch as I have here repreſented, 
and, on being ſtirred, it falls ſuddenly 
down into ruins, as it were, in irregular 
maſſes, its action, as a ferment, is more 
powerful than that of ſuch as appears 
elaſtic and frothy when ſtirred in the ſame 
manner, and ſcarcely falls away at all ; 
from which ' ſemblance of activity, one 
might be led to conclude, that it teemed 
with the firſt grand principles of fermen- 
tation, and would be proportionably effi- 
cacious in its agency, which is, however, 
rarely the caſe; for it generally produces 


in the gyle-tun the ſame deceptious ap- | 


pearance, a deep and ſpecious head of 


yeaſt, the frequent concomitant of languid 


action and imperfect effects. 


From what has been faid of the forma- 
tion of yeaſt, it is eaſy to infer that the 


producing of it in perfection is a matter of 


no little delicacy, and as the ſucceſs of the 
W 
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fermenting proceſs ſo materially depends 
upon that perfection, a competent know - 
ledge of its. operation in the gyle-tun 1s 
the more to be deſired. What has already 
been premiſed on this ſubject relates 
chiefly to a moderate, regular fermen- 
tation ; but there are frequent inſtances in 
the brewery in which the appearances 
before noted are ſo very flecting, as to be 


ſcarcely obſervable ; and the practitioner's 


attention 1s to bedirected to other objects, 
for his government; in which, too, it 
frequently behoves him to be ſo alert as 
not to ſuffer an extra hour to elapſe pre- 
vious to cleanſing ; for in that ſhort ſpace 
of time, I have often ſeen inſtances of the 
yeaſt ſubſiding ſo rapidly, as to be one- 
half, or more, at the bottom of the caſks, 
inſtead of being diſcharged into the ſtil- 
lions; an evident injury to both yeaſt 
and beer. 


I have already adduced an inſtance in 
which the ſame yeaſt which would not 


ferment a loaf of bread, would neverthe- 
!eſs 
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leſs ferment a gyle of beer, but I will not 
take upon me to decide how far the 
operator might be to blame, though I am 
perſuaded that much might be ſaid on 
the ſubject of fermenting bread ; the more 
ſo from having obſerved that the ſame 
yeaſt which is now ſo much ſought after 
by the bakers of Hull, was, for ſeveral 
years, totally rejected by them, as inſuffi- 
cient for their purpoſe, notwithſtanding 
the houſeholders, who bake their own 
bread, have always held it in the higheſt 
eſtimation, as they do at this time. 


As a conſtituent part of an eſſential 
article of our food, it has been matter of 
doubt whether the uſe of yeaſt, as a fer- 
ment, in bread, be admiſſible, in reſpect 
to its wholeſomeneſs, or the contrary. 
The French Encyclopedie aſſerts, that it 
was once a matter of very ſerious diſpute 
in France, whether yeaſt could be employ- 
ed in making bread, conſiſtently with the 
health of the conſumer ; but on a formal 
diſcuſſion of the ſubject, the faculty of 
1 K 3 Paris 
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Paris decided in favor of its wholeſome- 
neſs, and thence ſanctioned its uſe.* 


OF CELLARAGE. 


The diferders of the cellar are frequently 
mentioned among the grieyances of the 
brewer, though they have in reality no 
exiſtence. Every diſorder in beers has its 
origin in the brewhouſe, except thoſe 
which ariſe from palpable neglect ; ſuch 
as the flatneſs occaſioned by leaving the 
veſſels unſtopped, and the conſequences 
ariſing from the uſe of a cellar fo ill de- 
fended from the external air, as to expoſe 
the beer to every viciſſitude of weather, 
from the extremity of ſummer's heat, 
down to the ſeverity of winter's cold, 


The 


* Il y eut jadis une grande conteſtation ſur la vente que les 
braſſeurs feſoient de la levure de bierre aux boulangers, et 
aux patiſſiers: on pretendoit qu' elle etoit mal- ſaine: le 


faculte de Paris decida le contraire. 
ENCYCLOPEDIE: 
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The former points out its own preven- 
tion, but its 'remedy muſt be ſought in a 
freſh fermentation, artfully introduced, 
and moderately conducted. Upon the 
latter, as a particular often diſregarded, a 
tew thoughts may not be uſeleſs. 


The temperature of the air to which 
beers ought generally to be expoſed, for 
the purpoſes of perfect preſervation, and 
the advantages of age, is that which 


equally avoids the two extremes, and is 


kept as uniformly invariable as the exclu- 
fion of either will permit. By Fahrenheit's 
thermometer we find the ſummer heat to 


be at 76 degrees, and the point of freezing 


at 32, Experience teaches us to adopt the 
intermedium, as the moſt certain means 
of avoiding the effects of that rarefaction 
and natural diſtillation before treated of, 
and the contrary conſequences of advan- 
cing towards the oppoſite extreme of con- 
. centration, or freezing the aqueous parts 
of the liquor. 
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In proportion to the warmth of the air, 
as has been already intimated, the whole 
body is rarefied, the ſpirituous parts are 
thence more eaſily ſet at liberty, and their 
conſtant avolation increaſed ; by which a 
proportionate injury to the flavor, and a 
diminution of the ſtrength are effected ; 
for though the caſks may be very well 
cloſed, the extreme ſubtilty of this ſpiritu- 
ous evaporation will find means to pervade 
the headof the veſſel, which in a warm, dry 
ſituation, is not a little diſpoſed to favor 


the eſcape, whereas the humidity inſepara- 


ble from a cloſe, cool cellar, fo ſaturates 
the wood as to render it, in a conſiderable 
degree, impervious to the flying vapour. 
Nor is this diſſipation of ſpirituous parts 
through the poresof the wood, tobe deem- 


ed the chimera of conjecture. We have a 


confirmation in point, in the known effect 
of keeping diſtilled liquors in caſks, which 
is an evident loſs of ſtrength, eaſily de- 


monſtrable by the hydrometer or hy- 


droſtatic balance; whilſt thoſe kept in 
| glaſs, 
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glaſs, continue for years without any ma- 


terial alteration. | But glaſs itſelf is in- 
ſufficient for the purpoſes of the preſent 


occaſion ; becauſe the increaſed heat of 


air excites a freſh commotion in the beer, 


which immediately proceeds to acidity, 


and the conſequent mutation of the {| pirit, 
from an inflammable to an uninflamma- 


ble princi iple. 


On the contrary, a degree of cold, as 
it approaches to the freezing point, by 
condenſing, proportionally leſſens tliat 
diſpoſition to evaporate, but equally tends 
to concentrate the ſpirituous parts; which 
would actually happen, ſhould the degree 
of cold be ſo intenſe as to freeze the liquor. 
In that caſe, the cold acts only upon the 
aqueous parts, beginning with thoſe in 


contact with the veſſel, and thence advan- 


cing towards the centre, forcing the ſpi- 
rituous parts inwards, till the concentrated 
liquor is of ſufficient ſtrength to reſiſt an 
extreme degree of cold, as has frequently 


been inſtanced in the freezing of a caſk of 
ſmall 
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{mall beer, in the manner here treated of, 
to ſuch a degree, that the liquor in the 
centre became of a quality equal to 
{trong. | 

This is only quoted in order to inti- 
mate the diſadvantages of concentration, 
and, of courſe, all approaches thereto ; 
for the aqueous parts being, by that means, 
gradually detached, become in a certain 
degree pure water; and it is notorious that 
water-mixed with ſtrong beer, as an occa- 
ſional beverage, makes a diſagreeable, flat, 
double-flayored liquor. The effect of con- 
centration, if not equal, is fimilar, as 
would be experienced on the firſt change 
of air of ſufficient warmth to ſet theſe 
aqueous or periſhed parts at liberty to re- 
unite with the concentrated liquor ; and 
though this accident could ſcarce ever 
| happen to a perſon but moderately atten- 
tive to his buſineſs, there are ſome who ap- 
proach too near the cauſe of it, to be en- 
tirely unaffected by the conſequence. 


Of 
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Of the two extremes, an inclination to 
the latter may be leaſt prejudicial, as only 
tending to a ſeparation, which it is in the 
power of a new fermentation to rectify, 

whilſt the effects of the former are, a diſ- 
ſipation of the more valuable parts, and a 


diſpoſition of the remainder to inevitable 
deſtruction. | 


— 


To purſue this ſubje& beyond its pre- 
ſent limits were to exceed the purpoſe of 
the author, who reſerves the further elu- 
cidation of his theory for the perſonal ap- 


plication of thoſe who may wiſh to be 


more fully informed, by the convincing 
arguments of practical confirmation, and 
the corroborating teſtimony of facts. 
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STATICAL ESTIMATES 


OF THE 


MATERIALS rox BREWING : 


A TREATISE ON THE APPLICATION AND USE OF THE 
SACCHAROMETER, 


AN INSTRUMENT CONSTRUCTED FOR THE PURPOSES 
OF REGULATING TO ADVANTAGE 


THE ECONOMY OF THE BREWHOUSE, 
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UNIFORM STRENGTH 1x MALT-LIQUORS; 


Including a definite eſtimate of the intrinſic value of different 
| MALTS, the produce of ENGL1sH, SCOTCH, and FOREIGN 
BARLEY ; the ſpecific gravities of worTs, from which ſeveral 
kinds of ALE and PORTER are made; the ATTENUATION of 
the peNsITY of fermentable fluids, by the action of fermenta- 
tion; the portion of spIRIT generated by that action, in beers 
of different ſtrengths; the mode of eſtimating the sTuEN GTA 
or INEBRIATING QUALITY of fermented liquors ;- with ſome 
propoſitions for eſſecting a very conſiderable ſaving in the con- 


ſumption of MALT, &c. &c. &c. 


The (THIRD EDITION, reviſed, corrected, and extended. 
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EVEN years“ have elapſed ſince the 
author of the following ſheets addreſſed 

| himſelf to the public, on a ſubject which, 1 
if at that time it attracted their notice, { 
will, it is conceived, as now preſented to 
them, be found to have ſtill a greater claim 
to their attention. His views, on that 
occaſion, were to effect an eventual profit If 
to the brewer, from the melioration of ö 
his produce; on the preſent, they are A 
directed to his actual and immediate ad. | 

| vantage, 


N * 
- od _— 


. 7 1 narrow rs . * r I I InY e — 
2 8 . | q > th 8 n 


* The Theoretic Hints on Brewing were firſt publiſhed 
in 1777, and the ſirſt edition of this Treatiſe in 1784. 
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vantage, from a reduction in the quantity 
of the materials he employs. 


The favorable reception which at- 
tended that addreſs, the ſucceſs reſulting 
from the practice it referred to, in the in- 
creaſed and increaſing trade of thoſe to 
whom it was communicated,* and their 
ingenuous and repeated acknowledgments 
of the advantages derived from it, nave 
long been matter of pleaſing reflection 
to him. =} 


Incited by this to purſue his inveſtiga- 
tions, he was determined to perſevere 
till he ſhould be able, if practicable, to 
reſcue from the hands of ignorance and 
illiterature, the conduct of a buſineſs of 


kingdoms ; and to give the features, form, 
and proportion of ſcience to an object 
ſo highly ee which has been, for 


cCenturies 


* The author (till continues to communicate this practice, 
compriſing the ſeveral proceſſes of brewing porter and pale 
malt-liquors, of every ſpecies, 8 terms of winch may be 


known by applying to him, 
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centuries paſt, diſguiſed by obſtinate ſtu- 
pidity, and deformed by the empiriciſm 
of ridiculous old women. 


Hou far he has ſucceeded in that at- 


tempt, on the preſent occaſion, muſt be 


left to the candour of the impartial reader 
to determine; and whether the end will 
ever be entirely accompliſhed, is matter 
of doubt. A ſingle glance upon the di- 
verſity of habits and ſentiments of men in 
general, will readily ſuggeſt obſtacles 
which ſtand like mountains in the way. 
New doctrines do not ſoon become ob- 
jects of general aſſent; and the eſtabliſh- 
ment of a formal ſyſtem, where public 
opinion has long denied the exiſtence of 
principles, is a work of no ordinary diffi- 


culty. The ingenuity of a Harvey firſt. 


traced the vital current in our veins, but 
it was unequal to the taſk of conquering 
that habitual ſtupidity which ſtamped in- 
credibility on the diſcovery. 
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The humble origin of the brewing bu- 
ſineſs has long entailed a general concur- 
rent opinion, that its profeſſors need 
neither genius nor education; and in 
conformity to that opinion, has this pro- 
feſſion, more, perhaps, than any other of 
the like national importance, been diſ- 
graced by ſinking into the hands of the 


moſt ignorant and illiterate ; from whoſe 


_ contracted underſtandings, biaſſed by the 


influence of ſtrong prejudice, and rendered 
obſtinate by the pride of long practice, 
the man who offers the adoption of a new 
ſyſtem, however clearly ſupported by rea- 
ſon, has a hoſt of enemies to encoun- 
ter. * 


[t 


If the reader be in the humour of ſmiling at a proof 
of this obſervation, he may amuſe himſeif, for a moment, 
with the peruſal of the following ſpecimen of the ſcience and 
literature of a brewer in Lincolnſhire, copied verbatim et 
Eteratim from his letter, which the author received in con- 
ſequence of having put him to the important expence of four- 
pence, for the poſtage of his Advertiſement to the Brewers, - 
circulated in 1777. It contained the ſaid advertiſement in- 
cloſed, in order to double the paſtage, and is not the only 
5 | eptts 
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It is, however, a happineſs that the ex- 
tenſive connexions of modern times have 
induced men of fortune, education, and 


liberality, 


epiſtle of the kind with which the author was amuſed at 


that time. 


_ (COPY) 
Sr. D 4 

I know Not who or what you are or what Profitchion 
you are off I have Recd, a long Rodda mantade about 
Nothing you bave ſaid Nothing though there is a grate deal 
in your Paper you Point me to nothing how I am to avoid 


theſe actidents that may hapen So upon the whole I looke on 


it as a peſe of quackere you want to hum the Contre at any 


Rate if you can but Get there Caſh but I Defie you to Gard 


againſt what you Make Mention off I think My 45 years Ex- 


pereance is a Match for your there Pray Sr, what would you 


have thaught of me if I had Sent you Such an apiſtle about 


My 45 years expereance and Say as much upon it as you 
have dun on your there as not knowing me you would have 


thaught nie A Sawſe Imperdent fellow to take upon me to 


Dictate to you about your Buiſneſs Put you to Charges and 


order to Poſt Pay yours to Me what rite have you to Dow 
this to me I ſay you are a Safe Imperdent fellow whome 
Soever you are I thaught I Could not Make you a better 


Preſant then to ſend you your own a gaine, you are Sum 


Poor Roge or other or youd, never take Such libertys to tit 


to Peopele you know Nothing off 


To Mr. John Richardſon Jos, Coffee Houle 
* Mlitre Fleet Street 
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liberality, in this country at leaſt, to 


adopt the profeſſion, and render it re- 
ſpectable. To theſe the author wiſhes 
more particularly to addreſs himſelf, in 
the expectation that, influenced by their 


example, others of a leſs ſpeculative or 


leſs comprehenſive turn of mind, may be 


induced to try if they cannot difcoyer 


fome ſcientific 7razzs in the objects ot 
their daily purſuits, and benefit themſelves 
by the diſcovery. 


The introduction of the thermometer 
into the practice of the brewery, general 
as it is now becoming, was by flow 
and cautious ſteps. The ſturdy ignorance 
of a country fellow, dignified by the ap- 
pellation of brewer, too often oppoſed 
itſelf to the good ſenſe and diſcernment of 
his employer, to the defeat of the intended 
improvement ; though it did not always 


Happen that this ignorance was unmixed 


with cunning, There was ſometimes an 
apprehenſion that the inſtrument might 


become a rule in the maſter's hand, by 


which 
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which the abilities of the ſervant might 


be meaſured; and that the interference 
of the former might prove deſtructive of 
the importance of the latter. 


The prevalent practice of thoſe days 
(and it is not yet annihilated) was either 
to mix a given quantity of cold, to a 
given quantity of boiling water, in the 
copper, for the purpoſe of maſhing ; or to 
turn the boiling water into the maſh- tun, 
and ſuffer it to remain till the brewer 
could ſee his face in it, before the malt was 
put into it; hoth of which are ſufficiently 


ridiculous to be diſcontinued, where the 


means of meaſuring heat are to be ob- 
tained. As an appendage to this prac- 


tice, the finger ſupplied the place of a 


5 thermameter, in determining the ferment- 
ing heat of the wort, and the brewer was 
perſuaded that the delicacy of his ſenſa- 
tions, i in that buſineſs, precluded the ne- 
neſſity, and rendered impertinent the 
adoption of a ſubſtitute. 


3 Some 


. 
y 
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Some of the brewers on the continent 
carry the matter {till further, and deter- 
mine the heat of the ſcalding liquor in- 
tended for maſhing, by the finger alſo.* 
One of theſe, to whom the author men- 
tioned the uſe of the thermometer, in aſ- 
certaining the degrees of heat, replied, 
with a ſignificant nod of the head, attend- 
ed with a kind of contemptuous ſmile, 
i onſieur, je fats la chaleur de] eau par le 
doigt, auſſi bien que vous la ſaves par votre 


in/trument. 


So little, indeed, do the generality of 
inferior brewers expect matter of ſcience 
in their buſineſs (though they frequently 
affect great ſecrecy } that their inattention 

10 


* Since the firſt publication of theſe remarks, the 
author has been credibly informcd, that the firſt rudiments of 
the profeſional education of the greateſt brewer in this king- 
dom, were founded on the principle here adduced. His 
land was directed to be immerſed in the liquor, and then to 
make a ſhort revoltion in it. If he could bear only one or 
two of theſe revolutions, the liquor was too hot; but if he 
could juſt accompliſh Hrce, it was in a proper ſtate for 
maſhing. | 
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to ſome circumſtances, which force them- 
ſel ves on their notice, is really a ſtate of 
warfare againſt common ſenſe. 


A gentleman of veracity affirms, that 
having obſerved to a brewer of this cha- 
racter, that his underback was /eaky, and 
that he was ſubject to a daily loſs in the 
quantity of wort waſted thereby ; the 
other exclaimed Not at all] I loſe no- 
thing by the little wort which runs out, 


« for I always draw my uſual length.” In 
other words, he made up with water 


what he loſt in wort, and ſo thought 
himſelf no ſufferer. It is much to be 
feared, that upon ſuch an economiſt, the 
doctrines hereafter inculcated will have 
little influence, 


It frequently happens, too, that men of 
plain good ſenſe, from not being accuſtom- 
ed to think abſtruſely, or to turn their 
minds to ſcientific ſubjects, do conceive 


moſt extravagant ideas, when a thought 


relative to theſe matters happens to ſtrike 
L 4 their 
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their imagination. A very reſpeQable 
perſon of this deſcription, ſpeaking of the 
- gravity of wort, alledged, that the varia- 
tion of that circumſtance could be no 
certain foundation for variety of ſtrength 
in the beer; „ becauſe, ſaid he, I could 
add to its grayity by putting ſalt into it; 
* or I could make a mixture of ſalt and 
« water of the ſame gravity, and yet the 
wort with the falt in it would not be 
productive of an increaſe of ſpirit pro- 
* portioned to its increaſed gravity, wn 
« the ſalt and water would produce none.” 
In the ſame manner it might be inſiſted, 
that the ſuperior lightneſs of a ſpirituous 
fluid is no proof G ſuperior 1 ſtrength, be- 
cauſe it is in the power of a notion to 
dulcify the ſtrongeſt ſpirit, till it is as 
heavy as the weakeſt, that it may elude 
the deteCtion of every ſtatical apparatus. 
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On the other hand, there are thoſe who, 
from a conviction of the inefficacy of the 
common modes of eſtimating the value 


of malt, are induced to rack their in- 
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vention with the view of arriving at a 
more certain determination, though the 
means they adopt often prove as inade- 
quateas thoſe they have rejected. Amongſt 
theſe may be reckoned the attempt of an 
old gentleman in the north-weſt of Eng- 
land, who, after having maſhed a ſmall 
quantity of malt in a tea-pot, held a 
grand conyocation conſiſting of himſelf, 
his wife, and his moſt experienced ſer- 
vants, who, in due form, ſat in judg- 


ment upon its merits, which were to be 
determined by the evidence of the palate, 


in taſting the wort ; when, after due 


diſcuſſion, the deciſion of the majority 


was agreed to be final, and the malt was 
lun accordingly. This curious cir- 
cumſtance the old gentleman related, with 
great good humour, on ſeeing the author's 


apparatus hereafter deſcribed; thereby in- 


timating a juſt ſenſe of the want of ſuch 
certain means of diſcriminating the value 


of the materials, and a ready en to 


adopt them whenever they ſhould be ob- 
tainable. 1 „ 
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The darkneſs in which the buſineſs of 
brewing is involved, extends even to the 
legiſlature itſelf, as is evinced by the fre- 
quent diſputes between brewers and otli- 
cers of exciſe, on the ſubject of diſtinguiſh- 
ing worts chargeable with the ſtrong beer 
duty, from thoſe which are to be charged 
only as ſmall; and this ſeems to have oc- 
caſioned the late act of parliament, for 


making a ſeparate and advanced charge 


upon table beer, to be compulſatory upon 
the brewer 70 brew it alone; that the officer 
may not be puzzled in applying his only 
means of diſcrimination, conſiſting in 


dipping his finger into the wort, taſting 


it, &c. and from theſe inſtances it may 
be perceived, that the finger is or has 
been a very important agent both to the 
brewer and the revenye officer, in the 
exerciſe of their different functions. In 
this ignorance, alſo, originate thoſe ridi- 
culous reſtrictions which prohibit the 
mixing of ſmall with ſtrong beer, in order 
to accommodate the palate of any perſon 
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with the liquor he prefers. Were the 
duties charged according to the ſpecific 
gravity of the wort, theſe altercations 
would immediately vaniſh, the revenue 
would be increaſed, the brewer would 
be at liberty to make, alter, or compound 
his liquor into as many and as various 
forts as he has palates to pleafe, with- 


out ſubjecting himſelf to the interference 


of the officer, or the laſh of the law. 


As it is not, however, the buſineſs of 
the author to preſcribe legiſlative regu- 
lations, he has only to aflert, that from 
a long experience of the utility and be- 
neficial efficacy of the inſtrument hereby 
offered to the attention of the public, he 
has the cleareſt conviction of the accuracy 
with which it accompliſhes the purpoſe 
intended by the whimſical eſſay above 


quoted, and of the great advantages de- 


rivable to the brewery from its general 
adoption, even were its ordinary appli- 
cation, only, as directed and explained in 
the treatiſe, to be the object of that adop- 
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tion; but ſhould the extraordinary prac- 
tice, diſcovered in the courſe of his experi- 
ments, and propoſed, in the poſtſcript, to 
be particularly communicated, become 
alſo an univerſal practice with every brew- 
er, the event, excluſive of the former 
conſideration, muſt be a conſiderable re- 
duction in the general price of the mate- 
rials, as well as a particular ſaving to in- 
dividuals, in the quantity conſumed. 


To particulariſe its effects on the price 
of malt, only, as the article from which 
the greateſt advantage is to be derived, 


it needs only to be cantidered: that if the 


moſt moderate computation of the average 
taving, reſulting from the extracidlintcy 
practice above alluded to, be five per cent. 
in the general conſumption, the event of 
that diminution would be equivalent to 
an increaſe in the natural product of the 
earth to that amount ; for if the then 
annual conſumption of malt be fignified 
by 95, and there be 100 brought to mar- 
ket, the ſupply exceeding the demand, 
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in that proportion, mult of neceſſity pro- 


duce a proportionate reduction in the 
price. Hence a double advantage would 


accrue to the brewer ; firſt, from the ge- 


neral event, which leſſens the price ; and 
then from his particular ſaving in quan- 
tity, calculated at the reduced rate. 


Let us ſuppoſe, for the fake of ſtating 
the matter clearly, that a perſon brews at 
one time thirty quarters of malt, for which, 
as things are now circumſtanced, he pays 


forty ſhillings per quarter, making the 


whole coſt ſixty pounds. Let us then 


ſuppoſe the improvement alluded to has 


taken place generally, ſo as to have re- 
duced the price in a ratio of two ſhillings 
per quarter; in which caſe the ſame per- 
ſon, adopting the improved practice, and 
brewing the ſame quantity of liquor, of 
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the ſame ſpecific ſtrength, would find 
himſelf thus advantageouſly ſituated. 


Inſtead of 30 quarters of malt, which at 
40s. per quarter would coſt 


Deducting the 5 per cent. ſaving, he would 
only ule 282 quarters, 38s. * 


This, at firſt ſight, appears a clear gain of ro per cent. 
but, on a further examination, it will be found to exceed 
that proportion. | | 


If we ſuppoſe the preſent annual con- 
ſumption of ſuch a brewer to be 3000 
quarters of malt, and that its coft is 
£6000; then making a deduction of 1 50 
quarters from the quantity conſumed, for 
the ſuppoſed ſaving of 5 per cent. and of 
28. per quarter from the price, for the 
{ſuppoſed general reduction, in conſe- 

quence of a general adoption of the prac- 
tice recommended, the ſimple advantage 
attain- 
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ducted from the quantity and price, as 
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attainable thereby, in this inſtance, may 
be thus calculated : 1 

STATE OF THE PRESENT PRACTICE. 


Capital required for 3000 quarters of 
malt, at 4bo.... £6000 O © 


One your s intereſt on the ſame + - - 300 W , 


O 
© 


Total Z 6300 
STATE OF THE PROPOSED IMPROVEMENT. 
Capital required for 2850 quarters of 
malt, at 38s: five per cent. being de- 
aboye'elliniited-- = = a= 2 =--- LCeqrg 0-0 
One year's intereſt on the ſame - - - 270 15 © 


| Total £5685 15 © 
Annual ſaving by this plan - - - 614 5 ©- 


£6300 o o 


Hence it is evident, that there would 


be a net additional profit of near eleven per 


cent. on the £5415 advanced, beſides the 


convenience of making that ſum ſupply 
the place of £6000, effecting thereby a 
reduction of capital to the amount of 
near 10 per cent. which is an object of 

no 
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no ſmall importance, where money is not 
abundant. 


As the probable means of univerſal 


benefit, this ſubject ſeems to claim univer- 
ſal attention; and as there are particular 


ſituations and circumſtances in which the 
ratio of advantage may be as three to 
two, and in ſome caſes it may be double, 
its conſideration ought to be propor- 
tionally incentive to individuals, to the 
obtaining the propoſed end, where there 
is a probability of ſuch circumſtances 
exiſting. | 


Theſe obſervations, united to the par- 
ticular elucidation of the advantages de- 
rivable from a continued uſe of the ſac- 
charometer, which is the ſubject- matter 
of the enſuing ſheets, will, it is preſumed, 
be a ſufficient inducement to the liberal, 
the candid, and even the wary, to com- 
mence a ſatisfactory enquiry on the oc- 
caſion, in the proſecution of which there 
is every thing to hope, and nothing to 
riſque, | | 
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STATICAL ESTIMATES 


OF THE 


MATERIALS FOR BREWING. 


- i INTRODUCTION, 

E | . 

6 Containing the deſcription and uſe of the 
R apparatus neceſſary for condutting the 


experiments. 
. I. THE SACCHAROMETER, ITS CONSTRUC- 
- 55 TION AND PRINCIPLES. 


THAT the baſis of this inſtrument 
may not appear hypothetical, nor 
; its application bedeemed the reſult of cloſet 
L ſpeculation, to be truſted with caution by 
. the man of buſineſs, a recital of the mode 
ol its conſtruction may be ſatisfactory, to 

convince the timorous that in its adoption 
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he treads on ſure ground, and to confirm 


the adventurous in the idea that the advan- 
tages promiſed by the uſe of it, are founded 
on the ſubſtantial proofs of actual practice. 


Having procured an inſtrument to be 
made, according to particular inſtructions, 
I adjuſted the weight /a} at the bottom, 
{ ſee the plate, fig. 1.) ſo as to occaſion the 
inſtrument to fink in the heavieſt water 
I could procure, till the whole was im- 
merſed except the upper part of the ſcale, 
which was intended to be graduateddown- 
ward from that part where the ſurface of 
the water reached /%%, and which was 
marked for that purpoſe. I then put 
the inſtrument into diſtilled water, and 
it ſunk to the bottom ; but the ſtem be- 
ing a tube, exactly fitted by the part to 
which the bottom weight was ſcrewed, 
and which was ſhut up, on the firſt im- 
merſion of the inſtrument, I drew this 
part a little way out of the tube /e, by 
which the bulk of the inſtrument was in- 
creaſed without adding to its weight, and, 

* 
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by a little adjuſting, it then ſunk no lower 
in the diſtilled water, than it had ſunk in 
the heavy water firſt made uſe of. The 
liding part, of courſe, then became a regu- 

lator, by the drawing out or ſhutting up of 
which, the inſtrument might be made a 
counterpoiſe to any water fit for domeſtic 

uſe. This being noted, I preſſed the re- 

gulator into the tube ſo far as that the in- 

ſtrument ſunk to the point 0, before in- 

dicated, in the river-water I employed 
for brewing, and thence becoming the 
equipoiſe or repreſentative of that water, 
it was ready for my experiments. 


It is here to be noted, that the water, 
in which the inſtrument was immerſed, 
was always at fifty degrees of heat, by 
Fahrenheit's thermometer ; and having 
adopted this temperature, as more ſtationa- 
ry and more practicable than any other, I 
am altogether to be underſtood as refer- 
ring to, or implying it, except where the 
contrary is expreſsly mentioned. 


M2 My 
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My next care was to provide a half 
barrel, as exact in its guage as I could 
procure, which having filled with river- 
water, I weighed it as accurately as the 
weights I was neceſſitated to employ 
would admit of; and having deducted 
the weight of the caſk, I found that of 
the water to be 184 pounds, or 369 
pounds per barrel of 36 gallons, beer 
meaſure. I then filled the ſame caſk 
with my firſt wort previouſly cooled, and 
found the net weight to be 204 pounds, 
or 408 pounds per barrel, making an ad- 
dition of 39 pounds to the weight of the 
water ; which experiments being repeated 
in different worts, from each of which 
ſpecimens were ſaved, I procecded to 
apply the inſtrument. | 
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Having immerſed it in the firſt wort, I 
fixed an additional weight to the top 7 
of the ſcale, which weight being adjuſted 
till the inſtrument ſunk in the wort to the 
extreme point of the intended gradua- 
tion, the additional weight immediately 
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became the repreſentative of the 39 pounds 
additional denſity, acquired or extracted 
by the water from the malt, in the ſame 
manner as the inſtrument itſelf was, be- 
fore, the reprefentative of the ſimple ele- 
ment, whilſt the combination of the in- 
ſtrument, and its additional weight, repre- 
ſented the wort itſelf, conſiſting of water 


and a quantity of extracted fermentable 


matter equal to 39 pounds per barrel. | 


A ſecond wort, weighed in the fame 
manner, producing an addition of 21 


pounds per barrel, I adjuſted likewiſe a 


weight for it, which weight was then the 
repreſentative of that addition. Having 


thus obtained the two weights 39 and 21, 


1 weighed them ſeparately, and reducing 
the amount of each into grains, I found 


they had a correſpondent relation to each 


other ; and, of courſe, that a weight equal 


to the ſum of them both, would be the 


exact repreſentative of 60 pounds per bar- 
rel acquired denſity, at the ſame time that 


another of half that ſum would repreſent 
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30. A confirmation of this was immedi-- 
ately obtained, by forming the weight 3o, 
accotding to this rule, and then mixing 
equal parts of the two worts together, the 
inſtrument, -on being immerſed therein, 
with that weight at the top, ſunk down to 


the point before indicated. In the ſame 
manner 29 parts of this wort, and one of 


water, being mixed together, and a weight 
being formed equal to 29 parts of the zo, 
contained in the weight zo, the weight fo 
formed was fixed upon the inſtrument 
when immerſed in the ſaid mixture, and 
it ſunk down as before, confirming there- 
by the truth of hoth, and eſtabliſhing a 
double ſecurity for the accuracy of the ex- 
periments to be made with an inſtrument 
conſtructed upon theſe imple principles, 


In order to indicate the intermediate de- 
grees, or parts of a pound, I immerſed 
the inſtrument in the wort or mixture of 
30 pounds per. barrel, when the weight 
29 only was applied, and prefling it down 


to the uſual point h 95 the finger was taken 


away, 


r 
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away, and the inſtrument immediately 


emerged or roſe up, till the bulb was but 
juſt covered with the liquor, the ſurface 
of which being then near the bottom of 


the ſcale e), a mark was made at that 


point, and the ſpace between that and the 
upper point // being divided into ten 
equal parts, thoſe graduations were then 


ſo many one-tenth parts of a pound, be- 


cauſe the whole ſpace was equal thereto ; 
for the weight 30 being applied, the in- 
ſtrument again ſunk to the upper point as 


before. 


The penetrating eye of critical philoſo- 
phy will here readily perceive that this, 
though a broad and ſtrong foundation, 
every way adequate to the firm, rough 


ſtructure which the hand of buſineſs i is to 


build upon it, is by far too rude a baſis 
for the finiſhed edifice, which philoſophi- 
cal inveſtigation might be inclined to erect 
thereon. Like ſtone, rough from the quar- 
ry, my unweildy materials, though well 
enough ada pted to the brewhouſe, were to 

N undergo 
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_ undergo the operation of the chiſſel and the 
ſquare before they could be admitted as 
the components of a building, whoſe bulk 
and proportion were to claim the attention 
of the public. The guage of my caſł 
could not be relied on as the accurate ad- 
meaſurement of its contents; nor, in the 
ſituation where the firſt foundation of my 
ſyſtem was laid, was it in my power to 
procure any veſſel whoſe capacity was ſo 
truly aſcertained, as to give, with greater 
preciſion, the contents of a barrel, upon 
which, as a meaſure univerſally applicable 
to the buſineſs of the brewery, it was 
thought proper to form my calculations. 
As much, too, might be ſaid of my rude 
half- hundred, quarter of a hundred, and 
other weights, for whoſe correctneſs I had 
no better authority than that of the founder 
whocaſt them. On theſe experiments, how- 
ever, my firſt inſtrument was formed, and 
I am happy to find that it varied very little 
from that accuracy with which thoſe now 
* offered to the public are made; the princi- 
b | | | 1 | ples 
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ples of which are formed on the niceſt phi- 
loſophicalcalculationsandexperiments,for 


which I am indebted to the obliging of- 


| fices of a friend, whoſe ſituation enabled 


him to procure ſuch means of conducting 
them as I could not have obtained; and 


whoſe judgment in applying them was, 
I am conſcious, ſuperior to any capa- 
bility I could have called into action on 
the occaſion. His manner of inveſtiga- 
ting the principles, andcalculating thecon- 


ſtructionof the Saccharometer, as commu- 


nicated by letter, contains ſo many judi 
cious remarks, and diſplays ſo much in- 


genuity, that I am induced to ſubjoin the 


whole, by way of appendix, as a very pro- 
bable gratification to the ſcientific rea- 
der, ſeverely as it reflects on the rudeneſs 
of my guage and weights, to which, how- 
ever, I have not been ſo much attached 
as to refuſe the adoption of a more accu- 
rate ſyſtem. 
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II. ASSAY JARS. 
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Theſe need be nothing more than 
ſmall tin veſſels, //ee plate, fig. 2.) of 
about eight inches long, and two, or two 
and a half in diameter, with a ſmall ear | 
or handle at the top, ſomewhat like that 
of a common tin pot 7 a). There may 
be ſix in number, in order to keep, till 
the brewing is finiſhed, ſpecimens of 
each wort, before and after boiling, if 
curioſity or any other motive ſhould in- 
duce. Three of them, for the three un- 
boiled worts, fhould have lids or covers 
{b FA the circle or rim of which muſt fit 
within the top of the jar, and not flip 
over it on the outſide. The uſe of this 
is to prevent the loſs of any of thoſe aque- 
ous particles, which will neceſſarily eva- 
porate at firſt; but being arreſted and 
condenſed by the lid, immediately trickle 
down the fide, and by that means are again 
conveyed into the wort from which they 
aroſe ; whereas, if the lid flipped upon 
the outſide of the jar, a great part of the 
condenſed 
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condenſed vapour would find its way be- 
tween the inſide of the rim of the lid, and 
the outſide of the jar, and ſo be loſt. 


III. JAR CASE. 


A box 16 inches long, 12 inches broad, 


and 7 deep, on the outſide, will be ſufficient 


for fix jars. It ſhould be lined with milled 
lead, in order to hold water ; and through 
the lid, which may be nailed faſt down, 
ſhould be made ſix circular holes, about 
27 inches diameter, in order to receive 
the fix jars. { See plate, fig. 3.) Theſe 
may be made three in a row, at equal diſ- 
tances from each other, and from the ends 
and ſides of the box. A ſmall lip or 
ſpout ſhould be made from the upper part 
of the lead-lining, in order that the water 
may be the more readily poured out there- 
by ; and that it may run over in that 
place only, in caſe of the box being acci- 


dentally filled too full. When intend 
for uſe, it is to be filled ſo full of cold 


water as juſt to admit the immerſion of 
the fix jars without running over. 
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* * * 
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IV. REFRIGERATOR. 


2 2 "I, 


This inſtrument may be made of tin, 
and being intended to contain no more 
than the quantity of an affay-jar full, its 
dimenſions may be nine inches deep, and 
its breadth ſeven inches one way, and 
half an inch the other, forming a broad 
and flat, or thin veſſel, reſembling a tin 
caſe fometimes made uſe of for the pre- 
ſervation of deeds or other writings. 
{See plate, fig. 4.) The reaſon of its 
being made thus thin, is, that when 
charged with hot wort, and plunged into 
cold water, the effect of the cold may be 
almoſt inſtantaneous, which is nearly the 
cafe ; for the quantity of wort being leſs 
than a pint, and the ſurface brought into 
contact with the cold water (the interven- 
tion of the tin only excepted) containing 
very near 140 ſquare inches, it may eaſily 
be conceived how rapidly the heat muſt 
be diſſipated. 
The upper part ſhould have a lip {a} 


for the more conveniently pouring out 
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the wort, and on the oppoſite ſide ſhould 
be a ſocket, to which a handle / ſhould 
be ſoldered. The uſe of the ſocket is to 
receive a ſtick, of any convenient length 
{c), which is to fix in the ſocket by a pin, 
in the ſame manner as a bayonet is fixed; 
by which means it may be faſtened in, 
when the refrigerator is to be dipped into 


the copper, and taken out, as an incum- 


brance, when it is charged with wort. 
It is to have two lids or covers, {d and e) 
the rims of which are to ſlip within the 
edge of the veſſel, as is recommended 
for thoſe of the aſſay-jars. One of the 

covers is to be perforated full of ſmall 
holes, in order to admit the wort, and 
at the ſame time to prevent the hops from 
entering ; the other is to be whole, and 
is intended to ſupply the place of the firſt, 
the moment it is taken out of the copper. 


'The length of the ſtick, inſerted in the 
ſocket, is entirely to be determined by 
circumſtances, it being intended only as 
the means of holding the refrigerator in 

the 
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der to enable it to ſtand upright, 
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STATICAL ESTIMATES 


MATERIALS rox BREWING: 


OR, 


A TREATISE 


my 


ON THE 
APPLICATION AND UTILITY 


OF THE 


SACCHAROMETER. 


PART I. 
| Containing the Principles and Theory. 


EFORE I enter into a carticnli 

| diſcuſſion of the utility of the Sac- 
charometer, or attempt to direct its ap- 
plication, I ſhall endeavour to explain 
and familiarize ſuch few philoſophical 
and technical terms, and ſuch natural and 
chemical 
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chemical operations, as unavoidably oc- 
cur in the elucidation of a ſubject in 
which both nature and art are buſy agents. 
Thoſe to whom theſe ſubjects are already 
familiar, will, I doubt not, have can- 
dour enough to bear with patience the 
recital of matters ſo well known to them, 
when they reflect that my intention is 
only to convey to thoſe who know them 
not, ſuch iuformation thereon as may fa- 
cilitate and render effectual the application 
of the inſtrument hereby offered to their 
attention and practice. 
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| SECTION I. 
OF DENSITY AND GRAVITY. 
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The term denſity is applied to all 
bodies, whether ſolid or fluid, in order 
to convey an idea of their weight, in 
relation to their bulk; ſo that any body 
is ſaid to be more or leſs denſe than 
another, when it contains more or leſs 
weight in the ſame bulk. Thus a cubical 
inch of ſtandard ſilver being ten times 

the 
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the weight of a cubical inch of rain water, 


is ſaid to have ten times the denſity of 
that fluid. The diſcovery of this prin- 
ciple, as related to the doctrine of gravi- 
tation, and the laws of gravity, has been 


of infinite uſe to ſociety in general, and 


to mechanics in particular. That com- 
merce and the domeſtic arts have not been 
unbenefited hereby, may be envinced by 


its daily utility to the merchant and ma- 


nufacturer, though that utility is unfor- 
tunately leſs beneficial than it might be, 


were the former more frequently to let 
commercial ſpeculation embrace ſcientific, 


and the latter more generally to bid theory 
and practice walk hand in hand. There 


is not, perhaps, an article ſubject to the 


purſuit of commerce, whoſe value is not, 
mediately or immediately, determinable 
by its gravity ; and it will readily be per- 
cerved, that the materials of the manu- 
facturer, having once been the commo- 
dities of the merchant, have their value 


aſcertainable by ſimilar means. The gold- 


N ſmith 
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ſmith and lapidary can bear teſtimony to 
the importance of this diſcovery, in diſ- 
criminating the value of thoſe rare articles 
which occupy their attention ; and that 
objects of inferior worth are not made 
the ſubjects of a like inveſtigation, ariſes 
from that inattention to things of daily 
occurrence, which feems to imply ſo per- 
fect a knowledge of their qualities, in 
every reſpect, as to preclude the neceſſity 
and propriety of all ſcrutiny, Hence, 
to apply the ſubje& to our immediate 
purpoſe, whilſt the brewer is adjuſting 
his balance to ſcrutinize the demerits of a 
ſweated guinea, his ſervant, perhaps, in 
the execution of his unſcrutinized orders 
in the brewery, is waſting to the amount 
of ſeveral. That this ariſes from a want 
of information in the doctrine which is 
our preſent ſubject, will, I doubt not, be 
ſufficiently evinced in the courſe of theſe 
pages. The farmer well knows that wheat 
of 70 pounds per buſhel will produce, in 


2 certain proportion, more flour than 
| that 
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that of 60, becauſe he can apply his 


ſcales to the wheat before it is ground, 


and to the flour when dreſſed. The 


brewer, in like manner, can tell that 


; barley of 56 pounds per buſhel will make 


better malt than that of 5o, ceteris 
paribus; but when he comes to infuſe it 
1n water, he has no criterion to direct his 


judgment; his rule of proportion is 


drowned in the fluid, and he is neceſſi- 
tated to reſt upon the vague determination 
of the palate, what I ſhall hereafter 


prove to be diſcriminable, to the greateſt 
philoſophical preciſion. 5 


And this naturally leads me to the con- 
ſideration of gravity, or that tendency 


which all bodies of greater denſity than 


the atmoſphere have towards the centre 
of the earth; and as this tendency in- 
creaſes in proportion to the greater den- 
ſity of any body, the difference in this 


tendency, or, in other words, the dif- 


ferent denſity of different bodies, com- 
pared with each other, is termed /þec:fic 
N 2 giravity 
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gravity; by the application of which 
term we are enabled to convey our ideas 
on the ſubject of the denſity of all bodies, 
whether folid or fluid, previouſly fixing 
upon ſome body, of the leaſt variable 
nature, as a ftandard of compariſon, 
Hence, making rain-water the ſtandard, 
and calling it rooo, philoſophers have 
| 4208 communicated to us the denſity of every 
78 | body which has been the ſubject of their 
enquiries. Thus the denſity of pure 
gold, or rather its ſpecific gravity, is ſaid 
to be 19,640, that of fine filver 11,091, 
that of lead 11,325, &c. &c. intima- 
ting by the proportion which theſe num- 
bers bear to 1000, that gold is near 
twenty times, and that filver and lead are 
more than eleven times heavier, or more 
denſe, than rain-water. 
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f The means I have adopted of aſcertain- 
N #2 ing, with accuracy, the value of the ma- 
þ 3 terials employed in brewing, through all 
wo __ thoſe modifications in which the various 
parts of the proceſs offer it to our notice, 

are 
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are ſomewhat ſimilar to thoſe which have 
been ineffectually, becauſe inadequately, 
employed by others; the inſtrument it- 
ſelf, though differing in principle, aſ- 
ſuming the general form of an Aydrometer, 
by which the ſpecific gravity of fluids is 


generally determined ; but it is rather 


from the application than the form of the 
inſtrument, that the value of the in- 
formation I am about to communicate 
is to be eſtimated. . Xt 


The fluid which is the fabjea of our 


inveſtigation, is, in the firſt inſtance, 


water, being the menſtruum employed 
for the purpoſe of diſſolving and extract- 
ing the ſaccharum and other valuable 
qualities of malt; which compound li- 


quor, after extraction, receives the deno- 


mination of raw wort, and in that, its 
ſecond ſtate, demands a very attentive 
examination. The third predicament in 
which we find it claiming our attention, 
is in the ſtate of boiled wort, being then 
more denſe by decoction, and more hete- 

two ˖‚‚ 
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rogeneous by the addition of the eſſential 
qualities of hops, extracted during that 
operation, The fourth ſtate of our fluid 
is that when, by a previous fermentation 
perfectly finiſhed, it becomes a more uni- 
form, more homogeneous, and complete- 
ly vinous liquor, generally termed beer, or 
malt-liquor ; which is the genus, of which 
porter, amber, ale, and beer (the latter 
particularly ſo termed, whether /ma/l or 
ſtrong), are but ſo many ſpecies or diſ- 
tinctions; and theſe are again ſubdiſtin- 
guiſhed by the addition of the places moſt 
e for their reſpective production; 
as London porter, Burton ale, Dorcheſter 
beer, &c. In the general practice of the 
brewery the three former are all the ſitua- 
tions in which there is a poſitive neceſſity 
for the application of the ſaccharometer ; 
the fourth being only of relative utilty, 
having regard to the ſtrength or degree of 
ſpirituoſity generated by the action of fer- 
mentation, the diſcovery of which has 
long been wiſhed for by thoſe intereſted 


in 
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in the production of malt-liquor. And 
this leads us to a fifth application of the 
ſaccharometer upon our fluid in its pureſt 
and moſt homogeneous ſtate, viz. when, 
by a final expoſure to heat in the alem- 
bic, it becomes a condenſed vapour, and 
is dignified by the appellation of pirit. 


For this purpoſe an additional ſet of 


weights would be requiſite, when, by em- 
bracing the buſineſs of the diſtiller, freſh 


objects of purſuit, and freſh ſources of 


utility would preſent themſelves, but not 
unattended by additional difficulties in 
directing its further application. 


That the uſe of this inſtrument bids 


faireſt to accompliſh the deſirable end of 


aſcertaining the ſtrength of malt liquors, 
will hereafter appear ; and that this end 
has not yet been accompliſhed js not to be 
wondered at, fince the very mode of pro- 
ducing them in perfection, common and 
mies as it appears in the eye of the 
pon is in general but little under- 
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ſtoodæ. The only attempt, or rather 
profeſſion, to aſcertain their ſtrength within 
my knowledge, was that of a late cele- 
brated philoſopher, who, in publiſhing 
an hydrometer for aſſaying ſpirituous li- 
quors, roundly aſſerted in his treatiſe on 
that ſubject, that it was © equally uſeful 
in the diſcovery of the ſtrength of do- 
meſtic liquors, ſuch as beer, ale, punch, 
&c. &c.“ f Theſe are his words, to 
the beſt of my recolleQion, as I quote by 
memory. Unfortunately, however, for 
the credit of his aſſertion, after I had 
tried various ſorts of malt-liquor by it, 
and found their ſpecific gravities equally 
various and diſproportioned to their evi- 
dent, though undefined ſtrength, I ap- 
plied to him for information on the me- 
thod of uſing his inſtrument, in order to 
attain theſe ends, when he ingenuouſly 
ſigned his recantation, in reply, by ac- 
knowledging that he knew of no inſtru- 
ment which would diſcover the ſtrength 


9 8 1 « of 
* See Theoretic Hints on Brewing. 
+ See Martin's treatiſe on the Zydromeler. 
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«© of malt-liquors.”” Being convinced, not- 


withſtanding, that this diſcovery muſt be 
involved in the doctrine of gravity, and 
puzzled to find the denſity of ſmall beer 


5 equal or very little inferior to that of 


ſtrong, whilſt the denſities of different 
ſorts of beer exhibited a perfect chaos of 
incongruity, it was not till after the clear- 
eſt conviction, from much experience, of 
the very great utility derivable to the 
brewery from the application of an hydro- 
ſtatical inſtrument, that I formed the 
plan of the Saccharometer, and adapted the 
principles of it to every practicable part 
of the brewing proceſs, thence attaining 
the grand end of my enquiries, viz. To 


trace the progreſs of vinous ſpirit, from 


ita firſt foundation or embryo, in the ſaccha- 


rine and other fermentable parts of the pro- 
ducing fluid, to its final iſue, in a fate of 
Perfection, from the ſtill. | 


The theory of this proceſs is as follows: 


The menſtruum or water, employed by the 
brewer, becomes heavier or more denſe 
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by the addition of fuch parts of the mate- 


rials as have been diſſolved or extracted 


by, and thence incorporated with it ; the 
operation of boiling, and its ſubſequent 
cooling, {ill adds to the denſity of it, by 
evaporation, (as will be hereafter explain- 


ed) fo that when it is ſubmitted to the 
action of fermentation, it is more denſe 


than at any other period. 


In paſſing through this operation of na- 
ture, a remarkable alteration takes place. 
The fluid I am here ſpeaking of, no ſooner 
begins to ferment than its denſity begins 


to diminiſh; and as the fermentation is 


more or leſs perfect, the fermentable mat- 
ter, whoſe acceſſion has been traced by the 
increaſe of denſity, becomes more or leſs 
attenuated, and in lien of every particle 
thus attenuated, a ſpirituous particle, of 


leſs denſity than water, is produced; ſo 


that when the liquor i is again in a ſtate of 
quietude, it is ſo much ſpecifically lighter 
than it was before, as the action * fer- 


mentation has been capable of attenuating 
| | the 
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the component parts of its acquired den- 


ſity; and, indeed, were it practicable to 


attenuate the whole, the liquor would 
become lighter or leſs denſe than water ; 
becauſe the quantity of ſpirit produced 
from, and occupying the place of the fer- 
mentable matter, would diminiſh the 
denſity of the water in a degree bearing 
ſome proportion to that in which the lat- 
ter had increaſed it, 


Mr. Henry, i in the paper before _ 
ſays, indeed, that by fermentation ** the 
liquor acquires a vinous ſmell and taſte, 
and from being heavier, becomes ſpeci- 
« fically /ighter than water.” But this, 
believe, is an unfounded aſſertion, if 


applied to malt-liquor, which I have 


never known to be attenuated lower than 
to about one- eighth of its original ſpecifig 
gravity, which in the inſtance alluded to, 
was 24 or 25 pounds per barrel ;* more 
generally, however, the attenuation does 
not amount to more than three-fourths 


of 


* In the proceſs of making vinegar, I tave obſerved the 
attenuation to be grower 
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of the original gravity, and there are in- 
ſtances, wherein, great tenuity being 
ſtudiouſly avoided, the attenuation does 
not much exceed one-half, as will be ſhewn 
| hereafter. If Mr. H's. aſſertion be con- 
fined to the fermentation of vine, it will 
be correct, ſo far as relates to what are 
called dry wines; for I have found port 
and /herry to be conſiderably lighter than 
water, though I am not quite ſatisfied 
that this is entirely the reſult of fermen- 
tation. It is faid that a large portion of 
brandy enters into the compoſition of 
theſe wines, and therefore it remains to 
be proved, previous to ſuch an addition 
taking place, how far the fermenting pro- 
ceſs may have been inſtrumental in effect- 
ing its ſpecific lightneſs. It is certain that 
raiſin wine is conſiderably heavier than 
water, being nearly of the ſame ſpecific 
gravity as ordinary ſtrong ale; and noun- 
rain appears to be in a ſimilar predica- 
ment. The extraordinary richneſs of the 
grape from which the latter wines are 
made, may probably be ſufficient to reſiſt 
| : the 
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the attenuating force of fermentation, in 
ſome meaſure, and thence they may be 
ſpecifically heavier than the more racy ; 
yet that they are fo much ſo, is to be at- 
tributed to the art uſed to arreſt the opera- 
tion, and prevent its full effect. This, 
however, is not the cauſe of malt-liquor 
being ſpecifically heavier than water, 
which is rather to be ſought for, in the 
abundant mucilage with which the ſac- 
charum of malt- extracts is ſo intimately 
united, and which the moſt powerful fer- 
ment employed in the brewery is incapa- 
ble of entirely ſubduing. 


Hence it is evident that the ſtrength of 
fermented liquors cannot be aſcertained 
by the common doctrine of ſpecific gravi- 
ties, or a compariſon of their denſity with 
that of the ſimple element employed 
in their production; but by a particular 
application of relative or comparative gra- 
vity, if it may be ſo termed ; whence this 
general axiom may be eſtabliſhed as a 
principle, viz. That the attenuation of a 

given 
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given weight of fermentable matter, in any 
fluid, will produce a certain quantity of 
ſpirit ; and that equal quantities of attenua- 
ted matter, in all fluids, whether of equal or 
different denſities, will produce equal quan- 
titres of ſpirit, without any regard to the 
proportion which ſuch attenuation may bear 


to the denſity of either. The inference is 


obviouſly this : If the ſpecific gravity of 


the fluid be noted immediately before 
fermentation, and again at any time after, 
when the operation has entirely ceaſed, 
the difference between the former and the 
latter will indicate the weight of ferment- 
able matter attenuated ; and of courſe, 
the quantity of ſpirit produced. That 
this is approximating very nearly to the 
diſcovery of what is termed //rength, in 


fermented liquors, will not, I preſume, 


be diſputed, but that, it is not entirely 
competent to the end propoſed, will be 
 ſhewn in its proper place. 


From what has been ſaid on the ſub- 
ject, it will readily be collected, that the 
great 
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oreat uſe of the ſaccharometer depends on 
noting the different denſity of any fluid 
in the different ſtates wherein it may be 
found ; or, in other words, the apply- 
ing it, by the brewer, for the diſcovery of 
the ſpecific gravity of every wort, in order 
todetermine what portion of the materials 
each has imbibed, thence to calculate an 
aggregate of the whole; and from a di- 
viſion of that aggregate into given por- 
tions, to effect an uniform regulation in 
the product; thereby reaping every ad- 
vantage attainable from perfection of ma- 
terials, or excellence of proceſs, and avoid- 
ing every inconvenient effect reſulting 
from contrary cauſes. 


The doctrine of the ſaccharometer, em- 
ployed in this diſcovery, is founded on 
the well-known theorem, that when a 
ſolid body is floating in any fluid, the 
part of the fluid diſplaced by it is equal 
in bulk to ſo much of the ſolid body as 
is immerſed in it, and equal in weight to 


the whole of that body. On this prin- 


ciple 
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ciple, the inſtrument, being immerſed in 

water, ſhould fink to a given point upon 
the ſcale (as indicated before) and there 
remain ſtationary ; but as the ſpecific 
gravity of water is not every where the 
fame, the invention of the regulator has 
rendered the inſtrument correctly applica- 
ble to every variety of water ; for by 
drawing it outwards or preſſing it in- 
wards, till the inſtrument ſinks to the re- 
quired point in the water intended to be 
made uſe of, it then becomes the exact 
repreſentative of that water, and is fit for 
immediate uſe. 


In this intention the regulator has cer- 
tainly rendered the ſaccharometer capable 
of a philoſophical preciſion, in its appli- 
cation, to which no prior inſtrument, 
that I know of, has any claim. It is 
founded on a principle which I had long 
looked on as a deſideratum in hydroſtatics; 
viz. the capability of extending or con- 
tracting the bulk of the inſtrument, with- 
out increaſing or diminiſhing its weight, 

| to 
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to which, I believe, no other inſtrument 
has any pretenſion; and though I am not 
ſo faſtidious as to inſiſt that ſuch a nicety 
of diſcrimination as is hereby intended, is 
generally requiſite, when applied to the 
large ſcale of buſineſs carried on in a pub- 


lic brewery, yet I think Tam juſtified, by 


the circumſtances of the caſe, in con- 
tending that the rejection of the regulator 
would not 7mprove the inſtrument, as has 
been aſſerted. Such an 7mprovement would 
ſurely be ſomewhat like that of depriving 
a a rule of its decimal parts of an inch, be- 
_ cauſe a rough mechanic required no nicer 

admeaſurement than that of feet and 
inches. 


In applying the ſaccharometer, with 
the adjuſtment of the regulator, above 
deſcribed, the water is then the true 
ſtandard of compariſon for our experi- 
ments ; and if, on being immerſed in 


wort, the inſtrument refuſes to fink to 


the ſame point to which it deſcended in 


water, we are certain that the former is 
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more denſe than the latter, by the reſiſt- 
ance it makes to the deſcent of the inſtru- 
ment; / and that if a weight added to the 
top of the ſcale cauſes it to ſink to the 
point intended, the weight ſo added muſt 
be the repreſentative of the ſpecific gra- 
vity of the wort, or of the addition made 
to the denſity of the water by the acceſ- 
ſion of fermentable matter, as has been 
before intimated; for that part of the 
fluid diſplaced by the inſtrument is ſtill 
the ſame in bulk, but of greater denſity, 
becauſe the part of the inſtrument im 
merſed is of the ſame magnitude, though 
the inſtrument itſelf is increaſed in weight, 
agreeably to the theorem juſt quoted. To 
aſcertain this weight, ſo as to give it an 
immediate relative application to known 
quantities of wort, is eſſential to the ad- 
vantageous uſe of the inſtrument, an il- 
luſtration of which has already been given 
in treating of its conſtruction. 

In applying it to aſcertain the ſtrength 


of a ſpirituous fluid, the eſſence or final 
Nate 
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ſtate of perfection of all fermentable li- 
quors, a new ſtandard is to be ſought 
for; and though the means of applying 
it are ſimilar to thoſe juſt mentioned, the 
end or inference is diametrically oppoſite; 
for in the former inſtance increaſed den- 
ſity is additional value, whereas in the 
preſent caſe, ſpecific lightneſs, or rarity, is 
intrinſic worth; the one deriving its ex- 
cellence from extraction, or the uniting to 
itſelf the eſſence of ſoluble bodies, the 
other from ſublimation (if the term may 
be allowed) or the withdrawing itſelf pure, 
and, till condenſed, in an impalpable 
form, from the inveloping medium 
which was the bond of its union with the 
remaining parts of the fermented liquor 
which gave it exiſtence. 


As in the firſt proceſs the lighteſt ſtate 
of the fluid neceſſarily becomes a ſtandard, 
the ſame rule is to be obſerved in this; 
nevertheleſs the ſtandard for the latter 
is not fo eaſily eſtabliſhed as that of the 
former; becauſe the governing fluid of 
1 the 
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the firſt is common to all the world, 
whilſt that of the laſt is only obtainable 
by the niceſt chemical proceſs, and when 
obtained is vague and indefinite. The 
fluid here alluded to is ac, a ſpirit fo 
highly rectified, and ſo perfectly dephleg- 
mated as to be totally inammable; one 
criterion of which is, that having gun- 
powder put into it, and being then ſet on 
fire, it will ſo perfectly conſume itſelf as 
at laſt to fire the gunpowder, which it 
could not do were the leaft particle of 
aqueous moiſture to remain in it. But as 
this ſtate of total inflammability may have 
various degrees of perfection, and as two 
quantities of alcohol may be different in 
purity, and yet may be both capable of 
firing gunpowder, or of ſtanding the teſt of 
other criterions, this ſtandard muſt be, in 
ſome degree, indefinite, till a more perfect 
mode of aſcertaining its purity ſhall be diſ- 
covered. In general, however, it means 
the pureſt product of the moſt perfect diſ- 
tillation, or the lighteſt palpable fluid 

| which 
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| which can be produced. Hence alcohol 
is made the ſtandard of purity on one hand, 
water the boundary of impurity on the 
other, and the medium or commixture of 
equal parts of both is termed prof ſpirit. 
This commixture, therefore, as a ſtate in 


which all ſpirits are moſt applicable to do- 


meſtic purpoſes, 1s ever made the meaſure 


by which their value is eſtimated; ſo that if 


any ſpirituous liquor be lighter or ſtronger 
than this medium, it is termed above 
proof; if weaker, below proof ; and their 
relative eſtimates are determined by the 
abounding portion of alcohol i in the one, 
and by its deficiency, or the abounding 
portion of water in the other. Thus 
ſpirits are ſaid to be one to three, four, 
or five, or ſo many per cent. over proof; 
or, on the contrary, under proof in a like 
definite proportion ; meaning, by the for- 
mer, that it would require one gallon of 
water to be added to fo many gallons of 
the ſpirit ſo eſtimated, or ſo many gallons 
of water to one hundred of ſpirit, to bring 
O 3 | it 
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it to the ſtanſtard of proof ſpirit. By the 
latter, or the ſame modes of expreſſion ap- 
plied to under proof, it is meant that the 
water is abundant in thoſe ſeveral propor- 
tions, and that it would, of courſe, re- 
quire ſuch quantities of alcohol to be 
added, in order to raiſe it to the point of 


proof ſpirit abovementioned ; in both 


caſes making due allowance for the con- 
centration® of the commixture, 


In aflaying theſe fluids, being of leſs 


ipecific gravity than water, it would be 


neceſſary that the ſaccharometer ſhould be 
reduced in weight, (which is effected by 
changing the weight at the bottom) ſo.as 

e 5 


* By concentration is meant that principle, in the com- 
mixture of two fluids of ſuch different gravities, as water 
and alcohol, by which the particles of the one commix or ſit 
fo cloſely with thoſe of the other, as to occupy a leſs ſpace 
when united than they did when ſeparate. For inſtance, 
fifty gallons of water and fifty gallons of alcohol, when mixed 


together, do ſo far blend, incorporate, or concentrate, that 


the whole commixture will fall conſiderably ſhort of one 
hundred gallons; and of courſe the number of gallons of 
water or ſpirit, to be added to bring the fluid to proof ſpirit, 
will vary in that proportion. 
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to be the exact counterpoiſe of alcohol, 
when immerſed therein, as it was that of 
water before the alteration. In this caſe 
it would be ready, with the addition of 


requiſite weights for the top, as before 


mentioned, to inveſtigate and aſcertain, 
with the greateſt accuracy, every degree of 
impurity exiſting in any ſpiritpois fluid, 
by the ſimple compariſon of its ſpecific 


gravity with that of water. For if the 


inſtrument itſelf, immerſed to the re- 
quired point, be then the repreſentative of 


alcohol, and the additional weight at the 
top, which ſinks it to the ſame point in 


water, be termed one hundred, and that 


| weight be divided into one hundred parts, 


it neceſſarily follows that fifty, or the one 
half of that weight, will be the repreſen- 
tative of proof ſpirit ; and that one, or a 
ſingle diviſion, will indicate to the one 
hundredth, whilſt the ten intermediate 
graduations on the ſcale, will ſhew to ſo 
imall a degree as the one thouſandth part, 
the quantity of water contained in the 
fluid. 
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To attain, however, that accuracy of 
which an inſtrument thus conſtructed 
is capable, it would be neceſtary to at- 
tend to a particular which ſeems hitherto 
to have eſcaped the notice of thoſe who 
have offered hydrometers to the public; 
and this is to aſcertain the extreme point 
of compariſon, or the ſpecific gravity of 
the water intended to form that point, 
with the greateſt poſſible preciſion. In 
an unmixed ſpirit, the intermediate weights 
ſhould be ſubdiviſions of that which 
would immerſe the inſtrument in diſtil- 
led water; but theſe will not anſwer the 
intention if the ſpirit has been mixed with 
common water; for, in that caſe, the ex- 
treme point of compariſon, oppoſed to 
alcohol, being changed, the weights 
would be no longer proportional parts of 
that ſtandard, and every experiment made 
therewith muſt be inaccurate. 


To conduct theſe experiments with the 
required preciſion, we are to take particu- 
lar care that the heat of the fluid be al- 
5 Ways 
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ways the ſame, at the time of applying 
the inſtrament, or that ſuch allowances 
be made, as experience ſhall indicate to 
be equivalent to thoſe effects which heat 
is known to produce in all bodies, ever 
expanding them in proportion to its own 


force and their ſuſceptibility of it ; ſo that 


the denſity of the ſame body is not the 


ſame ina warm as it is in a cold ſituation, 
but varies accordingly as the heat varies 


to which it is expoſed ; and without in- 
cluding the coniideration of theſe effects 
in the doctrine of denſity, all our experi- 
ments relative thereto, and all our infe- 
rences drawn therefrom, would be errone- 


ous and fallacious, as will more fully 


appear in the following ſection, 


Beſides the uſes abovementioned to 
which the ſaccharometer is applicable, 
it might, in the hands of an ingenious 
workman, be applied to the diſcovery of 
the degree of heat in any fluid, but more 
correctly to that of the heat of water; 
becauſe the ſpecific gravity of that ſimple 

element 
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element varies Jeſs by the evaporation to 


which every fluid is ſubject, when ex- 
poſed to heat, than ſuch as are of greater 
denſity; which by altering their ſpecific 
gravities, in proportion to the degree of 
their evaporation, experiments made on . 


them would be leſs to be relied on than 


thoſe made on water. 


For the purpoſes here 1 the 
inſtrument might, with propriety enough, | 
be termed an hydro-thermometer, or a 
thermo-hydrometer ; and the principles of 
its action might be founded on the known 
effects of heat and cold on fluids, as ex- 
plained in the next ſection. 


In this caſe the point of compariſon 
ſhould be Soiling water; or, to obviate 
the difficulty of making correct notations 
on a fluid in a ſtate of ebullition, it would, 
perhaps, be better to fix on the temperature 
of 210. To the ſpecific gravity of water 
at that degree of heat the inſtrument 
ſhould be adjuſted, by reducing the 


we eight 
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weight at the bottom, ſo as to make it 
the counterpoiſe or repreſentative of the 
water in that ſtate; which reduction 
would, probably, be equal to the twenty 
pounds weight of the ſcale, or upper part; 
ſo that at every lower temperature of the 
water, the inſtrument would require a 
weight to fink it, correſpondent to the 
degree of heat the water poſſeſſes, which 
degree, the ſame weight, when required, 


would at all times thereafter, indicate, 


with tolerable preciſion. 


_ is, however, to be noted, on this oc- 
caſion, that as the rarefaction of a fluid 
becomes progreſſively greater as its heat 
increaſes, the diviſion of the weight 


abovementioned into equal parts, in order 


to ſhew the intermediate degrees of heat 
between 210 and 50, would not be cor- 
rect; for if we refer to the table of heat, 
we ſhall ſee that from 50? to 60, wort 
of one pound per barrel expands ſo little 
that a weight of o. 3 pound ſpecific gra- 
vity is equiyalent to it, whereas the ex- 

0 panſion 


Drin n 
* 3 A 
- <4 $4. 


5 . 
3 — 
W 2 * 
1 — 
1 
Ny i 
* 44 N 
1 i 
46 5 
9 N 
2 * 5 
4.4 y 
115 2 
11 
% 
148 1 
4+ a Fo 
| $: 
4 17 * 
72 2 s 
: 
oy \ $87 
IS 
+ = 
* 33 71 5 
15 * 
SN 
W . * 
L 3&4 
* . * 5 
MW 4 * . 
5 - : bl 
2 5 2 fi 
Wi 0 
#. | 
. I 
"1 1 5 
$2 þ 2 1 
af a [4 
fy ” if 
i l 
34 
1 x 
f ; s q 
;.- Ky 
97 W 
4 be 4 
: 34% . 
iy 10 * 5 
* þ 6 1 
v1 4 
i + i; w 24 
2 if 1 
* 
a; 
*; ; '* 
#1*, M 
+ T* 
1; Ss 2 
1 1 5 l 
+ 4 " Fg 
1 * 


— 
7 ; 2 K > 
7 Nr. 

* . N. ; 
: — ADS ©; 


3% en 5 N rer * . 2 . 
E l P 


*:& 


=_ AC — * * 1 —— = — — 3 — 
* [LY Ls.” — * 9 OF EAT * 2 by. x BE 304 2 r * SS IDE. 
„ Ly EOS io 2 < _ "0 — 8 r e 
— 


b c A N 3 
EE EE ce a aa 


„ 


2007 6 1 


'- — — as * ” pay — — — —— — 8 U— ᷑ — — 
e — 91.98 4—ͤ² T2. A — ——˖˖ ͤ „ 
Py g 


„ 


* r 
N 


204 STATICAL ESTIMATES OF THE 


panſion which takes place in the ſame 


between 90 and 1009, is equal to o. 6, or 
double the amount of the former; and if 
this progreſſive increaſe be traced to the 


higher temperatures, it will probably be 


found that from 200 to 210 a weight of 
ſome pounds would be requiſite to coun- 
terbalance the expanſion of thoſe ten de- 
grees. In other words, if the inſtrument, 
as above ſuggeſted, be made the counter- 
poiſeof the fluid juſt mentioned, at 2 105, it 
would require a weight of the magnitude 
here ſuppoſed, to fink it to o, at the tem- 
perature of 200; and correſpondent. 
weights to anſwer the ſame purpoſe at 
lower degrees of heat.“ 


SECTION II. 


OF EXPANSION AND CONTRACTION. 


It is a well known axiom that all bodies 
expand with heat, and contract with cold; 
: Or 


* If theſe ſuggeſtions ſhould induce any artiſt to con- 


ſtruct ſuch an inſtrument, the intention of the author wil! 
be fully effected. 
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or that a body of a certain bulk, at a cer- 


tain degree of heat, will be increaſed in 


magnitude in a greater heat, and be di- 
miniſhed in a leſs. In ſolid bodies this 
principle generally receives the denomina- 
tion of expanſion, in the former inſtance, 
and of contraction in the latter; but in 
fluids theſe terms are, with great pro- 
priety, changed into rarefaction and con- 
denſation ; becauſe in the firſt caſe the 


fluid is rendered more rare, or of leſs ſpe- 


cific gravity, and in the laſt it becomes 
more denſe, or of greater gravity, than it 
was in the ſtate which is made the point 
of compariſon. But as theſe terms relate 
rather to the quality or conſiſtence of 
the fluid than to the volume of it, I ſhall 
adopt the former, on the preſent occaſion, 
as more applicable to our purpoſe. 


Dr. Halley, it is ſaid, found that boil- 
ing water expanded one twenty-ſixth part 


of its former bulk, though in a moderate 


heat its expanſion was imperceptible ; and 
by the ſame authority we are told that ſpi- 
rit 
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rit of wine expands one twelfth part of its 
bulk, at that degree of heat at which it 
boils ; the obvious inference is, that the 
lighter the fluid the greater the expanſion 
at the ſame degree of heat; and in the 
two fluids here quoted the difference is 
very great, ſince it is to be conſidered that 
ſpirit of wine boils at 176, by Fahren- 
heit's thermometer, and water at 212. 


For the purpoſe of eſtabliſhing my ſyſ- 
tem on a firm baſis, not of contending 
with ſo great an authority, nor of wander- 
ing in fields of philoſophy unwarranted by 
an attention to my own purſuits, I was 
neceſſitated to enter upon an examination 
of the expanſion of the fame ſimple fluid 
which forms the ſubject of one of the 
doctor's experiments, and which I found 
to be ſo correſpondent, that at 200 de- 
grees it had expanded 3. 5 per cent. or 
near one twenty-eighth part; but the ebul- 
lition then became too violent to make an 
accurate obſervation at any higher degree. 


It is with the utmoſt deference, alſo, that 
from 
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from obſervations on my own experi- 
ments I am led to enquire, by what means 
the expanſion of a fluid could be accu- 
rately aſcertained in a ſtate of ebullition, 
when every part is in evident and violent 
motion, as well as in a ſtate of copious 
evaporation ? and how the above doctrine 


came to be eſtabliſhed, * that the lighteſt 


« fluids are ſuſceptible of the greateſt ex- 
« panſion?” My own experiments, un- 
fortunately, tend to confirm me in a con- 
trary opinion; but as I am ſolicitous that 
this opinion ſhould not be deemed to owe 
its exiſtence to hypotheſis, I will attempt 
to deſcribe the manner of conducting 
- thoſe experiments on which it is founded. 


Having procured a glaſs tube of one 
inch diameter, {a} and thirteen inches 
long, //ee plate, fig. 5.) I cauſed it to be 


inſerted, by means of an external ſocket, in 


the centre of the convex top of a cylindri- 


cal tin veſſel, (% capable of containing 


ſomewhat leſs than ten times the quan- 


tity which was contained in a depth of 
| | ten 
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ten inches of the tube. The reaſon of its 
containing ſomewhat leſs than ten times the 
quantity of ten inches in the tube, was, 
that being charged with that quantity of 
water, it might riſe up a little way into 


the tube itſelf ; ſo that fixing a ſcale of ten 
inches, ſubdivided into tenths, to the tube, 


and commencing the graduation at the 


ſurface of the water, the length of the 


whole ſcale then became the exact mea- 
{ure of the one-tenth part of the water in 
the veſſel, whilſt every inch indicated the 


_ one-hundredth, and every tenth the one- 


thouſandth part of it ; a degree of accura- 
cy beyond which I thought it unneceſſary 
to proceed. In another part of the cover 
I inſerted and ſupported a thermometer, 
{c) the bulb of which went ſufficiently 
deep into the veſſel, to indicate the heat 
of the fluid it contained; and the ſcale 
was fixed parallel to the tube and ſcale of 
the veſſel, that obſervations might conve- 
niently be made on them both at the ſame 
inſtant. The machine being thus pre- 
= pared, 
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pared, it became in ſome meaſure a dou- 
ble or compound thermometer; for as 
the heat of the fire, on which it was 
placed, acted upon the fluid in which the 
bulb of the thermometer was immerſed, 
the expanſion of the fluid in the one, and 
of the mercury in the other, took place 
at the ſame time; and, of courſe, the 
former aſcended in the tube of the ma- 
chine, in proportion as the latter roſe in 
that of the thermometer. By this means 
I have been able to aſcertain the expanſion 
of water, and that of worts of every pro- 
bable denſity, and at every practicable 
degree of heat; whence I find, in direct 
oppoſition to the above-quoted authority, 
that the expanſion of worts (whatever 
may be the effect of leſs heterogeneous 
fluids) increaſes as they increaſe in denſity, 
and that very nearly in the ratio of their 
{ſpecific gravities; for, in a prepared wort, 
(ſtronger perhaps than any ever extracted 
from malt only) whoſe ſpecific gravity, 
compared with water, was nearly as 7 to 6, 
P 5 the 
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the expanſion was as 3.9 to 3.5 per cent. 
and my experiments made on ſeveral 
worts of intermediate denſities were en- 
tirely correſpondent, as will appear from 
the Table of Expanſh jon given with the ſac- 
charometer. 

In the application of this doctrine to 
worts, which from the commencement to 


the concluſion of the brewing proceſs, and 


confequently in every point of obferva- 
tion, are in a ſtate of heat various but al- 
ways ſuperior to that which has neceſſa- 


rily been eſtabliſhed as a ſtandard for the 


inſtrument, we are immediately led to en- 


quire, what will be the variation in the 


volume of a wort of any given gravity and 


quantity, at different degrees of heat, 
when contracted by that degree of com- 
parative cold which I call the ſtandard 
temperature ? 


It is alſo neceſſary for us to determine, 
under the ſame variation of circumſtances, 


What is the ſum of the acquired denſity 


of, 
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of, or the quantity of fermentable matter 
incorporated with, every extract ; but the 
inſtrument with the weights, being only 
capable of indicating the gravity of a fluid 
at a certain fixed degree of heat, it fol- 


lows of courſe that an experiment made 


with it at any other degree, does only ex- 
hibit the gravity of that fluid at that par- 
ticular degree of heat, and not what it 
would be at the temperature of the ſtand- 
ard. Whence the Table of Heat, attending 
the inſtrument, is indiſpenſably neceſſary, 
to reduce every probable gravity at every 
practicable degree of heat, to the deſired 
| ſtandard, in order to ſhew the true ſpecific 
gravity of every extract ; and the Table of 
Expansion becomes equally neceſſary, to 
point out, in the ſame gravities and de- 
grees of heat, the exact volume or quantity 
of the fluid when contracted to the ſame 


ſtandard; by the aſſiſtance of which we 


are enabled to aſcertain the ſum or aggre- 
gate of the acquired denſity, or the amount 
of the fermentable matter extracted. To 
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exemplify this, I will ſuppoſe the inſtru- 
ment ſhewed the ſpecific gravity of a 
fluid to be 50, at 100 degrees of heat, and 
that the ſame fluid, at 50 degrees, was 
found by the ſame inſtrument to be 53, 
which is really the caſe, a calculation 
founded on the former experiment, with- 
out regard to the latter, would be erro- 
neous in a ratio of 6 per cent. Again, if 
a proper attention has been paid to the 
above circumſtance, and we ſuppoſe 53 
to be the true ſpecific gravity of a certain 
portion of wort, the whole quantity of 
which is 100 times that portion, guaged 
when at 150 degrees, which is a probable 
heat; without reference to the Table / 
Expanjion, weſhould immediately multiply 
53 by 100, calling 5300 the aggregate 
denſity, or amount of the fermentable 
matter of the whole wort, thereby cauſing 
an error of near 2 per cent. for, by the 
table juſt mentioned, it appears that 100 
of a fluid of this denſity, at 1 50 degrees 

of 
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of heat, are, in fact, not much more than 
98 at 50 degrees; whence the aggregate 
error, in this caſe would be as 5194 is to 


5 zoo, or the valuation of the wort would 


be falſe to the amount of 106 parts in 
5300. And, as the examples I am now 
giving allude to the experiments on the 
newly-drawn extracts in the under back, 
upon the correctneſs of which the certain 
regulation of the /ength depends, it be- 
hoves us to be particularly careful not to 
draw inferences from falſe premiſes, and 
thence build an important ſtructure upon 
an unſound foundation. 


To a philoſophical reader it will readily 
occur, that expanſion is not the only 
principle to be conſidered in the conduct- 
ing theſe experiments; for though the 
introduction of heat into a ſolid body, 
tends only to a ſeparation of its parts, 
ſo as to cauſe the expanſion of the whole; 
and though the re-union of thoſe parts, 
and the conſequent contraction of the 
whole, to its former ſtate and bulk, is the 
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immediate effect of the withdrawing of the 
heat ſo introduced ; yet a fluid having un- 
dergone the ſame proceſs, neither reſumes 
its original volume nor denſity, on a return 
to its original temperature, but the former 
is diminiſhed, and the latter increaſed ; an 
effect ever produced by that diminution 
of quantity to which every fluid has a 
tendency, when expoſed to a degree of 
heat ſuperior to that of itſelf in a tempe- 
rate ſtate of theair; for the expanſion of 
a fluid, or a partial ſeparation of its com- 
ponent parts by heat, is ever attended by a 
total eſcape of ſuch of them as are ſuffi- 
ciently volatile to be carried off by their 
mutual repulſion of each other, thereby 
cauſing that diminution of quantity and 
additional denſity juſt alluded to; a far- 
ther illuſtration of which will be the 
buſineſs of the ſubſequent ſection. 


SECTION 
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SECTION III. 
OF EVAPORATION. 


The general definition of evapora- 
tion, is that effect of heat whereby the 
lighter particles of a fluid, to which heat 
is applied, are ſeparated from the reſt, and 
fly off into the air, in the form of vapour, 
by which means the remainder becomes 
of a more denſe conſiſtency ; or, if the 
ſeparation be carried to the laft extremi- 
ty, ſome fluids will aſſume a ſolid form, 
and others will fly off entirely. The 
theory of this principle may be thus ex- 
plained : In proportion as the heat inſi- 
nuates itſelf into the body of the fluid, 
the particles of which it conſiſts have a 


tendency to ſeparate from each other; 


and when the heat becomes ſufficiently 
ſtrong, this. ſeparation actually takes 


place; at which period, the particles thus 


ſeparated, becoming mutually repellent, 
rife from the ſurface of the fluid in a 
body, at equal diſtances from each other ; 
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and being hence ſpecifically lighter than 
the ſame bulk of airy particles, riſe 


up into the atmoſphere like a cloud, till 


they reach that part which is of the ſame 
degree of rarity with themſelves, unleſs 


-arreſted and condenſed in their paſlage, 


by ſome intervening ſolid, which cauſes 
their re- union and return to that ſtate, 
collectively, in which ſeparately their 
avolation began. Thoſe which do actu- 


ally riſe into the air, as juſt mentioned, 


remain ſuſpended or ſtationary no longer 
than their acquired heat, and conſequent 
rarefaction, continues; but as that be- 


comes leſs, their repellent force decreaſes; 


the immediate conſequence of which is, 
their deſcent, in that progreſſion which 
their re- union- and condenſation, or re- 
turning denſity, render unavoidable ; ſtil] 
ſinking as they become more denſe, till 
of neceſſity they return to the earth. 


On all fluids produced by chemical 
proceſſes, the action and effect of evapora- 
tion are the ſame, 1. e. the avolation or 

eſcape 
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eſcape of the lighter particles, whereby 
that part of the fluid which remains is 
inſpiflated, or rendered of a more denſe 
conſiſtence than the whole was before 
the commencement of this action; but 
though the poſitive effect is the ſame, its 
relative conſequence differs according to 
the nature of the fluid which is its ſub- 
jet; and as all chemical fluids may be 
claſſed under the two general heads of 
extracts and eſſences, this difference of 
relative effect may be explained, by ob- 
ſerving that evaporation tends to melio- 
rate or enrich the former, and to injure 
or impoveriſh the latter. By the term 
extras I would be underſtood to mean 
all artificial fluids impregnated with the 
diſſoluble parts of ſolid bodies, either by 
decoction or ſimple infuſion ; and all na- 
tural fluids, ſuch as vegetable juices, ob- 
tainable by ſpontaneous extraction or ex- 
preſſion. By effences T would convey 
an idea of fluids, which have been the 
ſubjects of fermentation, whereby theirhe- 


tero- 


ICY. + 
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terogeneous particles are aſſimilated, and 


in ſome meaſure rendered homogeneous ; 


or of diſtillation, whereby the greateſt de- 


gree of purity is effected which art can 
produce. 


On the firſt mentioned ſpecies of fluid, 
evaporation having only the power of 
ſeparating the aqueous parts, its certain 
effect is, a nearer approach, or more in- 
timate union of the extracted parts of 
the diſſolved body, on which its value de- 
pends, whence it gains in gravity What 
it loſes in bulk; for the ſum of its valua- 
ble particles remains the ſame, though 
the volume of the fluid is diminiſhed. 
On the other hand, all vinous fluids, the 
reſult of fermentation, and all diſtilled 
liquors, receive irreparable injury from 
evaporation; becauſe the value of every 


fermented and diſtilled fluid, conſiſting i in 


its moſt volatile parts, an expoſure to this 


action, in cauſing their ſeparation, deprives 
the fluid of the principle which conſtitutes 
its worth, and leaves it at length a mere 
caput 
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caput mortuum. Common obſervation 
will confirm theſe different effects ; for 
daily experience ſhews us, that by long 
expoſure to the air only, a ſaccharine 
mixture wall become a ſyrup, ſea water 
cvaporate to ſalt, wine and beer loſe their 
ſpirituoſity and become vinegar, and di- 
ſtilled liquors retain only the ſimple ele- 
ment which formed their baſis. 


So far as the doctrine of evaporation is 
evinced by the viſible effect of feam, ari- 
ſing from every heated fluid, it will be 
comprehended by all ranks and capacities ; 
but to trace its efficient cauſes ab origine, 
to meaſure its relative influences, and to 
deduce its final conſequences, requires a 
degree of philoſophical reflection which 
few people, engaged in commercial pur- 
ſuits, find either the leiſure or inclination 
to beſtow. In the brewery, though this 
active principle is ever before the artiſt's 
eyes, he is generally as little acquainted 
with its effects as if none exiſted; whence 
ariſe many diſagreeable and diſadvan- 
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tageous errors, which, it is hoped, an at- 


tention to theſe pages will effectually re- 


move. 


In order to apply the ſaccharometer for 
this end, we are previouſly to conſider 
the different ſtates and local ſituations 
in which the fluid to be aſſayed is neceſ- 
farily found ; the relative predicament in 


which the portion intended for the imme- 


diate ſubject of experiment ſtands ; and 


the inference to be drawn from a compa- 


rative view of the whole. 


The firſt of theſe conſiderations in- 
cludes extraction, or the withdrawing the 
liquor from the impregnating materials, 
and the conſequent ſituation of the ex- 
tract in the under-back. Secondly, decoc- 
tion, or the operation of boiling that ex- 
tract in the copper. And laſtly, refnge- 
ration, or the act of expoſing a very large 
ſurface of the boiled wort in the cooler, 
preparatory to its being fermented. 


With 
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With reſpect to extraction, or more 


properly the ſituation of the wort imme- 
diately ſubſequent to that part of the 
proceſs, it were ſuperfluous to note the 
effect of evaporation during its conti- 


nuance in that ſtate ; becauſe, what we 


want to aſcertain there, 1s the acquired 
denſity of the whole, and not the ſpecific 
gravity of a part, no farther than as that 
ſpecific gravity is inſtrumental in aſcer- 
taining the aggregate denſity. 


During the action of boiling, the effect 


of evaporation is not leſs critical than im- 


portant; becaule, the due diviſion of the 
agoregate denſity into the intended equal 
| portions, or the certain regulation of the 
length, depends very much thereon. For 
the quantity evaporated in the cooler 
may, in a great meaſure, be aſcertained, 
fince it generally bears a certain propor- 
tion to the whole wort turned out of the 
copper, including ſome conſideration for 
the extent of the ſurface expoſed ; but in 


the great uncertainty which attends the 


vapour 
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vapour ariſing out of a fluid in a ſtate of 
violent ebullition, we have no other means 
of determining the quantum evaporated, at 
any period of the evaporation, than by 
learning the then ſpecific gravity of the 
given equal portion, which divided in the 
aggregate denſity, will give the number of 
thoſe portions remaining at that period, 
and, of courſe, aſcertain the amount of the 
evaporation; for inſtance, if there were 
ſixteen of theſe portions in the extract, and 
we call the ſpecific gravity three, the ag- 
gregate denſity will be forty- eight; and if 
at any period of the action of boiling we 
find by experiment, that the ſpecific gra- 
vity be four, by dividing that in forty-eight 
we know that the number of portions re- 
maining is twelve, and conſequently that 
four are evaporated. Were there no in- 
tervening obſtacle to the immediate appli- 
cation of this doctrine, the rule would be 
general, and the event certain; but as 
{uch occurrences do neceſſarily and at all 
times exiſt, in practice, their conſideration 
is 
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is indiſpenſable, before any accurate con- 
cluſions can be drawn, or any correct eſti- 
mate made, as will appear hereafter. 


The two preceding circumſtances be- 
ing only of relative uſe, as conducive to 
the perfect regulation of the final unfer- 
mented ſtate of the wort, the conſideration 
of them is only preſented as an object to 
be kept in view, in order with greater cer- 
tainty to direct us to that final average 
gravity, which is the ultimate eventual 
conſequence of all the evaporations to 
which the wort has been expoſed, and 
particularly the immediate effect of that 
which reſults from refrigeration, or the 
act of cooling. As the quantum or amount 
of this laſt evaporation may be with ſuf- 
ficient accuracy aſcertained; as the event 
is politive, and admits of no real or ad- 
miſſible correction; and as the effect of 
decoction or boiling has an immediate 
governing influence on it, we may thence 
collect, that it is of the laſt importance 
to the intended regulation of the length, or 


final 
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final average gravity required, to bring 
the wort into the cooler in ſuch a ſtate as 
will produce that gravity, after the laſt 
evaporation has taken place. 


To exemplify this, by enlarging on the 
caſe above quoted, I will ſuppoſe that 
from the ſixteen given portions of the 
extract, whole ſpecific gravityis three, and 
whoſe aggregate denſity is forty-eight, 
it were required to produce a ſtandard 
wort, whoſe ſpecific gravity, in a fer- 
mentable ſtate, ſhall be fix, it immediately 
occurs (without including the intervening 
obſtacles before alluded to) that the whole 
evaporation muſt amount to one half of 
the wort; becaule ſix divided into forty- 
eight produces eight, which is the num- 
ber of portions remaining after the aque- 
ous particles ſhall have been ſo far eva- 
porated as to leave the ſpecific gravity of 
the wort at ſix, Now if we eſtimate the 
poſitive and unavoidable evaporation 
which takes place during the paſſage of 
the wort from the copper to the cooler, 

in- 


<4 


1 
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including its continuance therein, at a 


one-ninth part of the whole, we can di- 


realy calculate the quantum of wort 
which ought to be in the copper, at the 
time of its being turned out, by ſaying, as 
eight (the intended volume of cold wort) 
is to nine, (the quantum of hot) ſo is any 
other intended quantity of cold wort, to 
its proportionate quantity of hot. This, 
in the preſent caſe, is nine parts of the 


original ſixteen, becauſe the quantum in- 


tended to be finally remaining is eight. 
Then, in order to calculate the ſpecific 
gravity of the wort, when evaporated to 
thoſe nine parts or portions, we are to di- 
vide forty-eight, the aggregate denſity, by 
nine, the required quantum of hot wort, 
and the quotient is 5.33, which denotes 
the ſpecific gravity the wort ought to 


have when ready to be turned out of the 


copper, in order to produce the required 
ſpecific gravity, or ſtrength of the wort 
in the cooler, in a fermentable ſtate, 
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This elucidation naturally includes an 
attention to a particular before mentioned, 
i. e. the relative predicament in which the 
ſpecimen ſtands, which is taken out for 
the purpoſe of experiment, and which 
may be a falſe repreſentation of the wort 
it was taken from, owing to the different 
effects of evaporation in different ſitua- 
tions of the evaporating fluid, as will be 
more particularly ſhewn in its place. In 
all caſes, the wort is to be guaged and the 
ſpecimen taken at the ſame time, except 
in boiling wort, where the experiment is 
made merely for the purpoſe of aſcer- 
taining the quantity at that inſtant, as 
above explained; and in every ſtate of 
the wort, the buſineſs is to be done at 
the very laſt period of its continuance in 
that particular ſtate which is the ſubject 
of inveſtigation. In the under- back, it 


has no other uſe than to prevent any ad- 


dition (by farther draining from the maſh- 
tun) from being made to the quantity of 


the wort after the guage and ſpecimen arc 


taken, 
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taken; for the buſineſs required here 
being only to aſcertain the ſum of the 
acquired denſity, and evaporation having 
no effect upon that, it is of no immediate 
_ conſequence, whether the ſame becontinu- 
ed in a rarefied, or be reduced into a con- 
denſed ſtate, or contracted volume, ſo long 
as the aſſay- jar, by being cloſed at the top, 
to prevent evaporation, preſerves a perfect 
ſpecimen of what the wort in the under- 
back would have been, at a ſimilar degree 
of heat, had no evaporation taken place. 


The experiment on the wort in the 
copper requires ſome little dexterity, to 
conduct it with efficacy and diſpatch. 
The quantity of wort taken out, as a ſpe- 
timen, by the refrigerator, and plunged 
into cold water, to reduce it to an aſſay- 
able heat, ſhould, with all poſſible expe- 
dition be ſubmitted to the examination 
of the inſtrument ; for a repetition of this 
being neceſſary at different periods of the 
boiling, were the experiments to take 
up much time, the copious evaporation 
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which takes place during that action, 
might riſque an increaſe of the ſpecific 
gravity beyond the intended degree, and 
ſo defeat the very purpoſe of the enquiry. 


A fimilar attention is neceſſary to the 
time of taking the fpecimen for experi- 
ment on the wort in the coolers (the 
particulars of which will be given in the 
practical directions) leſt by the evapora- 
tion of the aſſay-jar, if the ſpecimen be 
taken hot, being inferior to that of the 
cooler, the wort in the former ſhould be 
a falſe repreſentation of that in the latter; 
inaſmuch as it would, in that caſe, be ſpe- 


cifically lighter, and occaſion an error diſ- 


advantageous to the brewer, who, on this 
occaſion, has nothing to aim at but the 
production of his ſtandard ſpecific gravity, 
as a foundation for the ſtandard ſtrength 
of his liquor; which if he exceed, it is to 
his poſi tive loſs, and of which, if he fall 
ſhort, it is to his immediate diſcredit, and 


to his eventual diſadvantage. 


Tad 
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Had this principle of producing a cer- 
tain ſpecific, or ſtandard ſtrength, been 
adverted to by a gentleman, under whoſe 
directions the brewery belonging to the 

 victualling-office, on Tower Hill, under- 
went ſome very material alterations, a few 
years fince, in order to put in practice the 
extraordinary theory of that gentleman, 
a conſiderable ſum (the amount of thoſe 
alterations) would have been ſaved to 
government, and much ſevere animadver- 
fion on ſuch an unfounded ſpeculation, 
would have been ſpared to the projector. 

The ſyſtem which ſeems to have been 

adopted on this occafion, was to draw a 
greater length than uſual from the fame 


: quantity of malt, by preventing, as much 

as poſſible, all evaporation, after the ex- 
tract was drawn from the maſh-tun ; but, 

| _ unfortunately, the ſcience which gave 

| birth to the idea ſeems not to have been 

of that comprehenſive kind which em- 

braces matters of a complex nature ; for 

{ in exerting its whole force upon the 
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quantity of the extract, the quality ſeems to 
have been generally overlooked ; exceptin 
the intimation that the quantity waſted by 
boiling, and evaporated in cooling, was 
a poſitive 4% to the wort, and 7herefore 
an injury to the beer to be made from it. 


Io prevent this loſs in the firſt inſtance, 

decoction was carefully to be avoided, and 
a ſimple infuſion of the hops in the wort, 
almoſt in a boiling ſtate, was to ſupply its 
place; whilſt the 7njurious waſte which 
other brewers ſuffer, by expoſing their 
wort in coolers, was obviated by the inge- 
nious contrivance of a metal worm, of ſuch 
prodigious magnitudeas to contain a whole 
wort; which worm being placed in a refri- 
gerator, or worm-tub, of correſpondent 
capacity, and full of cold water, the wort 
was turned immediately out of the copper, 
boiling hot, into its monſtrous mouth, 
and was almoſt immediately ejected from 
its oppoſite extremity, into the gyle-tun, 
in a ſtate fit for the application of the 
yeaſt. * 


Had 
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Had this gentleman been aware that 
brewers, inmany common caſes, purpoſely 
reduce the volume of their wort, by 
boiling, and that frequently to two-thirds, 
or leſs, of its original quantity, with the 

ſole intention of improving its quality, 
as will be demonſtrated in the ſubſequent 
part of this treatiſe, he probably would not 
have prevailed on the commiſſioners to 
have adopted fo novel a ſcheme, without 
ſome previous aſſurances that its ſucceſs 
were as certain as its principles were ex- 
traordinary. & £3 | 


Having now, I preſume, ſufficiently 
explained the three grand principles whoſe 
agency is moſt powerful in the buſineſs 
which is the ſubje& of our enquiries, I 
proceed to inveſtigate the qualities of the 
materials which are to form the baſis of 
pur experiments. 
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a SECTION IV. 


OF THE FERMENTABLE MATTER* EX- 
' TRACTIBLE FROM MALT. 

The value of malt conſiſting in its 
diſſoluble parts, and theſe being obtain- 
able in different proportions, according to 
the quality of the barley employed, or 
the {kill of the maltſter in conducting the 
proceſs of its vegetation, it is matter of 
ſurpriſe that ſome certain means have 
not before been invented to regulate what 


the brewers term the length (i. e. the 


quantity of beer to be made from a given 
quantity of malt) rather by the quality 
than by the guantity of the malt made 
uſe of. When the brewer ſays he draws 
one and a half, two, two and a half, or 
. „ three 


$ 


* Some objection, from a very reſpectable quarter, has 
been made to my adoption of the term ſermentable matter, 
in order to convey an idea of the ſolution here mentioned; 
and, from the deference I entertain of the judgment of the 
objeQors, I have been ſolicitous of ſubſtituting a better; but 
after beſtowing ſome thought on the ſubject, not being able 
to pleaſe myſelf in the choice of another, which might be 


more expreſſive, I have ventured to let it remain in fatu quo. 


| ard eſtabliſhed on the broad baſis of ma- 
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three barrels from a quarter of malt, it 
means no more than that he employs ſo 
much malt to make ſo much beer, without 
conveying any determinate idea of thequa- 
lity of ether. He may, indeed, premiſe 
that his malt is of a good, bad, or indiffe- 
rent quality, for the ks of diſtinction, and 
vet we are left to make a very vague 
| rac at the reſult of its application ; for 
the terms good and bad are totally indefi- 
nite, unleſs applied in reference to a ſtand- 


thematical certainty. In the preſent caſe, 
an inſtrument which will aſcertain the 
quantity of the diſſoluble parts, or of the 
fermentable matter extracted from malt 
of every kind, will not only diſcriminate 
its value, but point out the value of the 
liquor produced from it, in explicit and 
communicable terms. This is what the 
brewer has long wanted; for though he 9 
could tell that ſtronger beer might be 
made from better malt, or from a greater 
quantity of the ſame malt, yet he has | 
cver been at a loſs to determine in what [ 1 
pro- it 
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proportion it would be better, were ſuch 


ſuperiority or addition to take place. 
The inſtruments hitherto publiſhed, with 
the view of aſſiſting him herein, have 
been totally incompetent to the purpoſe. 


Many reaſons might be adduced in ſup- 


port of this aſſertion, without derogating 
from the ingenuity of the inventors or 
publiſhers ; but one will ſuffice :—They 


were the attempts of men, who, not poſ- 


ſefling the means of information adequate 


to the end propoſed, could have no ap- 


plicable foundation whereon to build a 
ſyſtem of that certain and complete utility 
which the ſubject requires, and of which 
it is capable. | 


The inſtrument now offered to the 


public, by ſhewing how many pounds 


avoirdupois of fermentable matter are 


contained in every barrel* of wort ex- 


tracted from the malt, leads immedi- 
ately to the diſcovery of what portion of 
© - the 


* 'Thirty-fix gallons, beer meaſure, as before explained. 


— — 8 


| 
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the latter has been imbibed by, or incor- 
porated with the extracted menſtruum, 
and of courſe, what has been the product 


or intrinſic value of every quarter of 


malt employed; pointing out, at the 
ſame time, how much of that product 
is contained in a barrel of wort in a fer- 


mentable ſtate, whether entire or a com- 
mixture of ſeveral ; thence eſtabliſhing a 
mathematical definition, which conveys 


poſitive ideas on the ſubject, and cannot 


be miſunderſtood. 


By the long-continued uſe of this in- 


ſtrument, in my own practice, as well 


as from its occaſional application elſe- 
where, I am authoriſed to pronounce it 
the moſt uſeful, becauſe the moſt ad- 
vantageous inſtrument the brewer can 
adopt. The diſcoveries it has laid open 
to my view, have been of ſo intereſting a 
a nature that I have often been ſtruck 


with aſtoniſhment to find that common 


obſervation and attention ſhould be ſo in 
adequate to the purpoſe of ſecuring or 
obtain- 
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obtaining of very important advantages 
derivable from a very common profetiion, 
which has been ſo long involved in dark- 


neſs and error, as to create a vulgar opi- 


nion that it neither requires nor admits 
of ſcience nor ſyſtem. | 


In the courſe of my experiments I have 
found, that by means of the ſaccharome- 
ter, I am enabled to eſtimate the in- 
trinſic worth of every kind of malt, to 
the very great preciſion of the one-thou- 
ſandth part of the fermentable matter ex- 
tracted from every quarter employed. 


And by eſtimates made in this manner, 


I have diſcovered a great variety in malts, 
which, but for theſe diſcoveries, would 
ſcarcely have been deemed of different 
value. From ſuch as have fallen under 
my obſervation in practice, during the 


three years preceding the firſt publication 


of this treatiſe, I have ſelected the fol- 
lowing, the reſpective value of which 
will be known by the ſum of the fer- 

mentable 
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MALT FROM THE BARLEY OF 1787. 


. 


9 


7 


mentable matter ſeverally extracted from 


Growth of barley.' Average prod. 


No. Colour. Character. 
1 | of ferm. matter. 

1 pale well made North Lincolnſh. |82 pounds 

2 ditto |indifferent |ditto — z ditto 

3 ditto | well made Norfolk 72 ditto 

4 ditto {ditto — |Yorkſh. Woulds 82 ditto 

5 brown ditto — [ditto — {78 ditto 

3| 2 TEIN 

6 ditto ditto — Ware, in Herts 56 ditto 


No. 0 olour. 
f 1 pale 
2 ditto | 
3 ditto 
4 | ditto 


5 brown 


Colour. 
pale 
ditto 
ditto 
ditto 

5 brown 


No. 


2 0 


Charadter. 


| well made 


ditto — 
ditto 
indifferent 
well made 


Chara&@er. 


well made 
ditto — 
indifferent 
well made 
ditto — 


Growth of barley. 
Yorkſhire Woulds 
Bremen 
Norfolk 
ditto 
Ware, in Herts 


do 


Growth of barley, 
North Lincolnſh. 

Berwick on Tweed 
Yorkſhire Woulds 
ditto — 


ditto - — 


MALT. FROM THE BARLEY OF 1782. 
Average prod. 


62 pounds 
58 ditto 
67 ditto 
56 ditto 
54 ditto 


MALT FROM THE BARLEY OF 1783. 


Average prod. 


74 pounds 
63 ditto 
65 ditto 
75 ditto 
72 ditto 


The average products above-quoted are li 
all deduced from the different produce of 1 
different brewings, made from the ſame 'q 
parcel 1 
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parcel of malt, which ſometimes varied a 
few pounds from the reſpective averages 
here ſtated; and this variation might 
ariſe from an eſſential difference in the 
malt itſelf, owing to the different degrees 
of perfection to which the vegetative pro- 
ceſs of different floors might have arrived, 
though conſiſting of the ſame kind of bar- 

ley; or it might reſult from the difference 
in grinding the fame malt rounder at one 
time than at another ; for the intention of 
malting being the production of that ſac- 
charum, and other diſſoluble parts* which 
conſtitute the value of malt, it follows, of 
courſe, that in proportion as that proceſs 
approaches to perfection, the increaſe of 
thoſe valuable parts will be effected; and 
as the cruſhing of every kernel in pieces 
is indiſpenſable to the ſetting at liberty its 
fermentable matter, it is obvious that if 
the operation of grinding be ſo careleſsly 
performed, that a certain number paſs 
through the ſtones unbroken, the product 
5 5 | muſt 


* See Theoretic Hints on Brewing. 
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muſt be leſs in the proportion which theſe 
bear to the whole volume. Hence a con- 
tinued attention is neceſſary to theſe pre- 


liminary particulars, as a foundation for 


thoſe advantages which are to reſult from 
PREFACE conſiderations. 


The different products of the different 
ſpecimens above ſtated convey important 
information to the brewer, and ſuggeſt a 
vaſt field of beneficial enquiry. By thoſe 
we ſee that good pale malt, from ſtout 
barley, will produce, in the ordinary mode 
of practice, cighty-two pounds of fer- 
mentable matter; and this produce the 
barley of moſt of the inland counties is 
capable, and that of ſome will exceed it. 
Weallo ſee, in the fourth and fifth articles 
of the year 1781, that brown (not S % un) 
malt produces ſeventy-eight pounds per 
quarter, made from the ſame barley, and 


by the ſame proceſs of vegetation, which 


in pale produces 82 ; and that the Hert- 
fordſhire barley, in the ſixth article, gene- 


rally ſuperior to that aMuded to, made 
| into 
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into brown malt, by the Ware practice, 
produces only 56. By the former prac- 
tice, there is a deficiency in the produce 
of brown malt, of about 5 per cent. by 
the latter the loſs is more than 30; a dif- 
ference ſo very great, that were it not 
mathematically demonſtrable, credibility 
would be ſtaggered at an aſſertion which 


ſcems ſo ſeverely to reflect on the judg- 


ment of many people, whoſe predilec- 
tion for Ware brown malts has been of 
long ſtanding. It is indeed, with the ut- 
molt reſpect, that I ſubmit to the conſider- 
ation of the gentlemen who ſtand in this 


predicament, thedifterence here announced 


between brown malts dried in the com- 
mon method, and thoſe which are Hh ον 
by the precipitate mode ee at Ware 


and its environs. 


Independent of the demonſtration of 
this error, by the ſaccharometer, I need 
only appeal to the underſtanding of any 
perſon, whether he be converſant or not 


in the nature of malt,” to bear teſtimony 
of 
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of its exiſtence, however indefinite in de- 
gree it may be found, in the want of the 


demonſtrative means here alluded to. For 


were ſuch a common obſerver to be in- 
formed, that every kernel of blown malt 


is of a magnitude exceeding the bulk of 


the barley from which it was made, in a 
ratio of four to three, or thereabouts, and 
that this exceſs of magnitude is occaſioned 
only by a rarefaction of the air within, 
ariſing from a ſudden application of vio- 
lent heat to the green malt, which puffs 
up the outer ſkin like a bladder filled 
with air, in which ſtate it is fixed by the 
continuance of the heat, he will immedi- 
ately conclude, that the cavity found in 
every kernel, though it may very well 
ſerve to buoy up its fellow, and fill the 
buſhel, will produce no fermentable mat- 
ter in the maſh-tun :—ex nibhils nil fire 


It may be farther obſerved, on the de- 
fects of brown malts in general, com- 
| pared with pale, made from the ſame ſpe- 
cies of barley, that the proceſs of brewing 
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porter, and other beers, in which a portion 
of brown malt is neceſſarily introduced, 
is more productive of fermentable matter 
than that which common uſage has 
adopted where pale malts only are em- 
ployed ; the rational inference of this is, 
that the real deficiency of the former is 
greater than it appears to be in the ex- 
periments adduced ; becauſe the products 
therein ſtated are thoſe of the different 
proceſſes juſt alluded to, and not compa- 
rative views of the products reſulting from 
the ſame proceſs; a circumſtance which, 
in the practical and ſeparate uſe of broum 
and pale malts, very rarely occurs. 


From the above view of the malts pro- 
duced from the barley of 1781, which 
was in a ſtate of general perfection, much 
more uſeful information may be collected. 
The two firſt articles are ſpecimens of the 
produce of the ſame kind of barley, under 
the management of two differet malt- 
ſters. In the former there is a ſuperiority 


over the latter of nine per cent. a conſi- 


derable difference, to an amount which, 
| | | in 
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in moſt commercial concerns, is deemed a 
fair profit; and yet theſe two parcels of 
malt would have paſſed, among common 
conſumers, with the ſimple obſervation 
that his ſample is freer than that; the 
difference in fale, would not, perhaps, 
have exceeded a ſhilling per quarter ; and 
the brewer would have thrown them in- 
diſcriminately into the maſh-tun, drawing 
his uſual length from each, to the poſitive 
loſs of g per cent. either in the quality of 


his liquor from the latter parcel, or in the 


obtainable profits of his trade from the 
former ; which ever might happen to tally 
with the general quality of the malt he 
uſed. 


The third article leads us to the detec- 
tion of an error generally prevalent in the 
northern parts of the kingdom, which is 


the preference given there to Norfolk 


barley. Yet this preference has a very 
rational foundation, ſo far as it is found 
to be more vegetative, or to malt more 
Freely than the native barley of thoſe parts. 
; | „ Nee 
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Nevertheleſs, this is too often to be attri- 
buted more to the ignorance of the malt- 
ſter, than to the quality juſt mentioned, 
If the ſpecimen here quoted (made from 
a fair parcel of Norfolk barley, under the 
inſpection of a friend, whoſe knowledge 
of the malting buſineſs is very extenſive) 
be compared with that made from the 
Lincolnſhire barley in the firſt article, we 
ſhall find a difference in favour of the lat- 
ter of 124 per cent. and ſurely no per- 
ſon, after ſuch a demonſtration, would 
be weak enough to give a ſuperior price 
for a commodity deficient in value to fo 
confiderable an amount. | 


The barley of the year 1782, preſents 
us with a melancholy ſpectacle of the 
effects of that ungenial ſeaſon. The firſt 
article exhibits the produce of the ſame 
maltſter, occupied upon barley from the 
fame place which is quoted in the fourth 
article of the preceding year, and © what 
« a falling off is there! — an advance of 
100 per cent. in price, with a reduction in 

Te | quality 
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quality of near 24 per cent. more, muſt 
neceſſarily have reduced the brewery to a 
ſituation to which few other profeſſions 


are liable; becauſe moſt manufactories 


adyance 'the price of the commodity in 
proportion to the advance on the mate- 
rials, a circumſtance which can rarely take 
place in the brewing buſineſs. The bar- 
ley from Bremen, mentioned in the ſecond 
article, though apparently much inferior 


to the preceding, was nearly equal i in pro- 


duce; becauſe it germinated freely, whilſt 
a great part of the other remained un- 
malted. And this accounts for the Nor- 
folk barley of that year having a real 


ſuperiority. It was gathered in ſo much 


better order than the barley of the northern 
counties, which was in a great meaſure 


ſpoiled, that oppoſing the beſt of both 


ſorts to each other, it was both fuperior 
in appearance and produce. From a ſimi- 
lar cauſe, there appears leſs difference be- 
tween the two ſeaſons of the blown malt 
of Hertfordſhire than in the reſt, for the 
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ſouthern ſituation of that county is gene- 


rally more favourable to the huſbandman, 


in gathering the fruits of his labour, than 
can be expected in the more northern 
counties. 

The produce of the year 1783, though 


yielding a providential relief, was ſtill very 


inadequate to the ſupply of the diſtreſſing 
deficiency cauſed by the preceding year. 


The backwardneſs of the northern har- 
veſts ſubjecting them to the autumnal 
rains which took place after the ſouthern 
counties had finiſhed their harveſts, did 
irreparable damage to the barley ; whence 
tae obvious difference between the pro- 
duce of that and the barley of 1781, 


though happily much ſuperior to that of 


1782. The falling off obſervable in the 
third article, aroſe partly from the indif- 
terent quality of the barley, which was 


ſprouted and much injured by the weather, 


and partly from the want of attention or 
{kill in the maltſter ; from which cauſes it 
barely exceeded the ſecond article, which 

| was 
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was from very thin barley produced in the 
neighbourhood of Berwick upon Tweed, 
but which worked tolerably well upon 


the floor. It is allo worth obſervation, 


that the deficiency in the brown malt of 
the fifth article bears nearly the ſame 


proportion to the quality of the pale, in 


the fourth, that it did on the ſame occa- 
ſion in 1781. | 


I wiſh it to be here particularly noted, 
that the ſeveral ſums of the fermentable 


matter extractible from different malts, 


as above ſtated, are thoſe obtainable in 
the ordinary way of practice; but that by 
a particular modification of the extracts, 
and regulation of the proceſs of brewing, 


an addition thereto may be made, well 


worthy the brewer's attention. It is im- 


poſſible to ſay what may be the amount of 


this addition in every caſe, becauſe it muſt 
neceſſarily vary with that variety of prac- 
tice obſervable in various ſituations and 
circumſtances ; but this I may venture 
to afſert, that the general adoption of that 
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mode of practice, which is meant to be 
reſerved for particular communication, 
would effect a ſaving in the conſumption 
of malt in this kingdom, of at leaſt 5 per 
cent. without the ſmalleſt diminution of 
the reſpective ſtrength of the liquor pro- 
duced from it. And I am confident in 
the aſſurance, that the advantage here al- 
luded to, is not the hypothetical con- 
cluſion of a viſionary ſyſtem, but the real, 
ſolid, attainable benefit, ariſing from a 
particular mode of practice, which I have 
ſucceſsfully adopted for a length of time 
ſufficient to warrant its reality; nor is it 
over-rated, in the general eſtimate, if I 
may be allowed to judge from a com- 
pariſon of my own practice, with that of 
others known to me, in different parts of 
the kingdom. I alſo make a reſerva- 
tion of the event of this compariſon, for 
no other reaſon than the probability that 
its publication might not be deemed pro- 
per to meet the eye of every reader. 


I however think myſelf at liberty to 


declare that from the barley of 1786, | 
| have 
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have brewed pale malts, which, by the 
practice here alluded to, have produced 
881bs. per quarter, on an average, and 
ſome have amounted to upwards of g11bs, 
per quarter. Theſe were made under 
my own inſpection, and their produce in 

the ordinary mode of brewing would have 
been in the firſt inſtance from 72 to 7albs. 
per quarter, and in the latter 7glbs. The 


difference, however, between the practice 


alluded to and the common proceſs, is 
not to be appreciated by the proportions 
here noted; for the actual advantage, in 
the caſes quoted, generally amounted to 12 
and 13 per cent. but there were attendant 
circumſtances which do not apply in all 
caſes, and which, therefore, militate 
againſt the eſtabliſhment of this ratio as a 


ſtandard. 


H aving deere to the general produce 


of the malt made from the barley grown 
in 1786, which was of various ſorts, from 
Cambridgeſhire, Northamptonſhire, Nor- 


folk, Lincolnſhire, and Yorkſhire, the 


ſeveral parcels of which were not diſ- 
tinguiſhed, 
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tinguiſhed, it may not be incurious to 
note the higheſt, the loweſt, and the 
average produce of that of the interven- 
ing years, to the preſent time, 1798 3 
premiſing that the ſeveral ſums brought 
forward are the amounts of the produce 
ariſing from the extended practice above- 
mentioned, and from a ſimilar variety of 
barley, the diſcrimination of which was 
not noticed in the memorandums from 
which theſe particulars are extracted. 


PRODUCE OF THE MALT, PER QUARTER, 
MADE FROM THE BARLEY OF ELEVEN 
SUCCESSIVE YEARS, FROM 1787 TO 1797, 


BOTH INCLUSIVE. 


7 31bs. 


BROWN AND PALE MIXED, 


PALE. 

Higheſt. Loweſt. Average. Higheſt, Loweſt. Average, 

1787 88lbs. 841bs. 86lbs. | 821bs. 71lbs. 74lbs. 
1788 881bs. 741bs. 831bs. | 821bs. 71lbs. 78lbs. 
1789 Salbs. 68lbs. 78lbs. gilbs. 621bs. 771bs. 
1790 BS8lbs. 7ilbs. 78lbs. 82Ibs. 7a2lbs. 78lbs. 
1791 galbs. 8 2lbs. 86lbs. | g941bs. 78lbs. 851bs. 
1792 821bs. 76lbs. lbs. Solbs. y51bs. 78ʃbs. 
1793 84lbs. 7 lbs. Solbs. 85lbs. 73 lbs. 79lbs. 
1794 76lbs. 71lbs. 741bs. | Solbs. 7ilbs. 74lbs. 
1795 Bolbs. 77lbs. 78 lbs. | 841bs. 741bs. 78ʃbs. 
1796 82lbs. 7ilbs. 751bs. | 84lbs. 67 lbs. 77 bs. 
1797 77lbs. 75lbs, 76lbs. | 8olbs. 76lbs. 


The 
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The preceding table is formed from the 
general produce of each year, taken from 
a great number of ſucceſſive brewings, of 
which brewings the ſeveral averages have 
been eſtimated, without intending them 
to be ſo many mediums between the 
higheſt and loweſt amounts; as is evi- 


dent, indeed, from a bare inſpection of 


them. That there is a great diverſity be- 
tween the higheſt and the loweſt produce 
of ſome years may be attributed to the 
various qualities of the ſeveral ſorts of 
barley expoſed for ſale in the Hull market; 
and though that diverſity is no where fo 
oreat as in the malt of 1789, the whole 
of that was made from Norfolk barley, 
a great deal of which was remarkably 
good that year, though ſome of it was ſo 
poorly productive as to make the im- 
portant difference noted in the table. 
The barley of the year 1791, was till 
ſuperior to the beſt of that juſt mentioned; 
and though the malt was more produc- 
tive than any I have yet recorded, three- 


fourths 
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fourths of it were made from Norfolk, 


and the remainder chiefly from Suffolk 


| barley ; but not having had an opportu- 


nity that year of comparing the produce 


of other counties with that of theſe two, 


I have not been able to determine whether 
the excellence here noted be e or 
comparative. | 


From that time to the preſent, the 
ſeaſons have been generally ſo unfavorable 
to the ripening and gathering in of the 


crops of barley, that ſuch as has been 


ſubmitted to my management has been 
declining in value almoſt progreſſively ; 


and that in a greater degree than appears 


upon the face of the table, chiefly ariſing 


from a circumſtance, to which it were 


needleſs to advert, on the preſent occa- 


ſion, 


From the foregoing premiſes may be 
drawn inferences very favourable to the 
general uſe of the ſaccharometer, in the 


brewing buſineſs; and ſhouldits reception 
be 
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be ſuch as the importance of the ſubject 
ſeems to claim, I may hereafter be in- 
duced to recommend an apparatus for 
aſcertaining the value of malt to the pur- 
chaſer or maker, independent of the con- 


ſumer* ; in order that the buyer and ſeller 


of that article may adopt a clear and ex- 
plicit language, conveying definite ideas, 


which by common uſage may become as 


familiar to each other, and as well under- 
ſtood, as the terms made uſe of by the im- 
porters and dealers in ſpirits ; the value 
of which, but for the uſe of a ſimilar in- 
ſtrument, would be as vague and indefinite 
as that of malt now is, eſtimated by the 


barbarous teſt of maſtication, or theequally 


uncertain one of floating in water, pro- 


ductive of no clearer language than is 


couched in the very equivocal terms of 
bad, flinty, ſteely, hard, ſtiff, and their op- 
| FE polites, 


 * Enquiries having been addreſſed to me on the ſubject 
of this apparatus, I think it right to ſay that an attention to 
more material ayocations has hitherto prevented my proſe- 
cuting the idea, which, however, is not entirely relinquiſhed. 
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poſites, good, tender, free, &c. &c. to 
which no poſitive idea can be affixed, be- 


cauſe they are relative to no ſtandard of 


compariſon. 


SECTION V. 


OF ESTIMATING THE VALUE OF MALT, 


AND OF REGULATING THE LENGTH, 
OR ESTABLISHING A STANDARD 
91 RENGTH FOR BEERS OF EVERY DE. 
NOMINATION, BY THE an, 


MATTER EXTRACTED. 


From what has been ſaid in the fore- 
going ſection, it will readily be ſuggeſted, 
that as the value of malt ariſes entirely 
from the quantity of fermentable matter 
it produces, the language of brewers, 
adopting the ule of the ſaccharometer, will 
be, that * this or that malt producing ſo 
© many pounds more or leſs per quarter, 
« is of courſe in that proportion more or 
e leſs valuable ;” and if we eſtabliſh 82 
pounds produce as the ſtandard of what is 
now termed good malt, and eſtimate it 

ſome- 
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ſomewhat lower than the preſent exorbi- 
tant price, viz. at 41 ſhillings per quar- 
ter, for the ſake of an eaſy calculation, 
we ſhall ſee that ſixpence per pound is 
the value of the fermentable matter of 
malt, eſtimated at that price per quarter; 
and that, therefore, the proportionate value 
of the malts of 1781, quoted in the pre- 
ceding ſection, will ſtand preciſely thus: 


| . per Duarter. 
Good pale malt, from Lincolnſhire barley {2 1 © 
Indifferent ditto - - = - »- » ditto = - 117 


6 
Good pale malt, from Norfolk barley - - - - 1 16 © 
Ditto ditto from Bridlington barley - 2 1 © 
Good brown mali, from the ſame kind of barleyx 19 0 
Ditto ditto fiom Ware (blown) - -- 1 8 © 


Sr 


If we extend this mode of eſtimating 
to the laſt table of the produce of malt, 
and take our valuation from the mixed 
malt, as the more probable medium of 
the various ſorts of barley from which it 
was made, we ſhall find it exhibiting a 
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ſtill greater variety than that of the pre- 
ceding; e. g. | 


VALUE OF THE BEST AND WORST PAR. 
CEL OF MALT RESPECTIVELY, FROM 
1787 TO 1797 INCLUSIVE. 


Beſt Malt per quarter. Worfl Malt per quarter. 


178)—42 10 — 11 15 6 
1788—— 2 10 !mͤ— 1 15 6 
1789— 2 5 6 — 10 
1790 210 — 180 
9 2 7 0  o—o—— x: 19-0 
— m am x 17 6 
1793— 2 2 6 —— 1 16 6 
1794— 2 0. — 1 15 6 
1795— 2 20 — 8 
1796— 2 20 — I 43 65 
1797— 20 © — „ 


On this view of the real, intrinſic value 
of the above malts, which value is demon- 
{trable to as great a certainty, and by as 
eaſy a mode, as the ſtrength of ſpirits is 
aſcertained, no farther comment is neceſ- 
fary than the ſimple obſervation, that the 
difference in the firſt and ſecond articles, 
in the former liſt, aroſe from the different 
{kill of the different maltſters by whom 
they were made; the inferiority of the 

| third 
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third reſulted from the inferiority of the 
barley, the defects of which the beſt artiſt 
cannot ſupply ; the fourth and fifth ſhew 
the diſadvantageous effect of drying malt 
brown, though of equal quality on the 
floor, and cured upon the ſame kiln; and 
the ſixth expreſſes the deficiency produced 
by the practice of blowing up three kernels 


till they nearly occupy the ſpace of four, 


the natural inference of which is written 
in ſuch broad characters as to preclude the 
neceſſity of farther diſplay ; for he who 
„runs may read,” The different eſti- 
mates in the latter table, ariſe ſimply 
from eſſential difference in the quality of 
the ſeveral parcels of barley, which being 
malted with the ſame care and attention, 
no material difference could happen there - 
from, 


To reduce into order this very great 


irregularity, and to eſtabliſh a ſtandard 
by which the eſſential value of all malts 
might be eſtimated, and that every rela- 


tive of that eſtimate might be reciprocally 
8 | com- 
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communicated amongſt thoſe intereſted in 
the fale or conſumption of malt, in clear, 
unequivocal terms, it would be neceſſary 
to lay down certain rules, and to eſtabliſh 
a certain criterion of perfection, by which 


the quality of every ſpecies might be im- 
mediately tried, and explicitly commu- 


nicated, as ſoon as diſcovered; in which 
bufinefs the term par being adopted by 
the dealers in malt, with the ſame inten- 
tion as that of prog, has been by the 
dealers in ſpirits ; and that par being 
fixed at 70 or 80 pounds per quarter pro- 


duce, the diſtinction of ſo many pounds 


above or below par would be as definite 
and comprehenſive to the former, as that 


of ſo much above or below proof is to the 


latter; particularly if recourſe could be 
had to an apparatus ſimilar to that inti- 
mated in the laſt ſection, to correct their 
judgment and corroborate their aſſertions. 


As the mode of forming this eſtimate 
of the fermentable matter extractible from 
malt conſiſts, at preſent, in knowing the 

| number 
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number of barrels of wort extracted from 
it, and diſcovering how many pounds 
each barrel contains, we are thence led to 
calculate the aggregate or ſum of the fer- 
mentable matter produced by the malt 
employed, and to divide that aggregate 
into ſo many portions, or equal parts, as 
we wiſh to have barrels of wort in a fer- 
mentable ſtate, or barrels of beer after 
the fermentation is finiſhed ; thereby pro- 
viding for the eſtabliſhment of a certain 
ſtandard, or uniform ſtrength, let the 
quality of the malt employed be good or 
bad. Hence, if the brewer has gene- 
rally been accuſtomed to the uſe of indif- 
ferent malt, and ſhould become poſſeſſed 
of ſome of ſuperior quality, he may, at a 
certainty, reap every advantage accruing 
from that ſuperiority, and not blindly 
waſte it in a ſuperfluous ſtrength of his 
liquor; or, if he has commonly uſed good 
malt, and ſhould accidentally purchaſe or 
make a parcel of inferior quality, he 
needs not riſque the loſs of his credit by 
v2 an 
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an unforeſeen or unintended diminution 
of that ſtrength which the conſumer of 
his liquor expects to find ; neither of 
which can be avoided by the preſent ran- 
dom eſtimate of /o many barrels per quar- 
zer, in lieu of the more accurate one, here 
inculcated, of /o many pounds of ferment - 
able matter per barrel. 


To accommodate this to the practice of 
every brewer, no general ſtandard is ne- 
ceſſary; becauſe the criterion of perfection 
in malt-liquors, as in moſt other articles 
of domeſtic confumption, exiſting prin- 
cipally in the taſte of the conſumer, and 
that taſte being as various and indefinite 


as thecomplexions, inclinations, and man- 


ners of the deciding parties, it is incum- 


bent on every brewer to fix upon that 


ſtandard ſtrength, or final ſpecific gravity 
of his wort, which by experience he 
finds productive of the required ſtrength 
of his liquor. For inſtance, ſhould he 
diſcover, from a repetition of experiments, 


founded on his uſual mode of practice, 
that 
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that 25 pounds per barrel is the gravity 
which produces ſufficient ſtrength for 


his general trade, he is then to eftabliſh 


that, in his own mind, as his ſtandard 


ſtrength, which he ought always to pro- 


duce, and which he needs never to ex- 
ceed ; for, ſhould the aggregate extract 


of his malt produce, on a diviſion into the 


number of barrels uſually contained in 
his length, a ſuperior gravity, only in the 
ratio of 1 pound per barrel, making 26 
inſtead of 25 pounds, he would loſe an 
attainable advantage of ſixpence per bar- 
rel (at the price of malt above quoted) if 
he did not make ſuch an addition to his 
length, as ſhould liquidate that ſupe- 
riority, and leave his wort in its ſtandard 
ſtate. On the contrary, ſhould the ag- 
gregate extract, on a fimilar diviſion, 
fall ſhort of the intended ſtandard, the 
length, in the preſent proceſs, ſhould be 
leſſened by extraordinary evaporation, 
and, in the future, by leſs copious ex- 
tracts, | 
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From a tranſient view of this ſubject, a 
perſon might be led to imagine, that if 
80 pounds, for inſtance, are extracted 
from a quarter of malt, a length of two 
barrels per quarter would, of courſe, pro- 
duce 40 pounds per barrel; that of two 
and a half, 32 pounds; and other lengths 
in the ſame proportion. This, however, 
would be a fallacious eſtimate. The 
quantity of hops uſed makes a conſide- 
rable and perpetual variation herein; for 
though the diſſoluble parts of that vege- 
table produce ſome addition to the gra- 
vity of the wort, yet the quantity im- 
bibed by the hops exceeds the amount of 
that addition in fo great a degree, as to 
make a conſiderable and irretrievable di- 
minution in the aggregate of the fer- 
mentable matter extracted. But, in order 
to convey ſome idea of this matter, it 
may be obſerved, that the general pro- 
duct, by the general practice of the 
brewery, of what is termed good malt, is, 
upon an average, nearly as follows: 


Burt 
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Per Barrel. 


Burton ale, of 36 to 40 gallons per quarter 4olbs. 
Country ale, of 2 battelss — — 32lbs. 
Ditto, of 2 barrels and a firkin - - - .. - - - - - - 28lbs. 
Ditto, of 2 barrels and a half - - - - - - - - - - 26lbs, 
Porter, of 2 barrels and a half - - - -- 26lbs. 
Ditto, of 2 barrels and three firkins + - - 24lbs. 
Ditto, of 3 barrelnss „ 22lbs. 


Theſe averages are, nevertheleſs, ſo 
liable to variation, from the variety of 
proceſſes adopted by brewers, and the 
various qualities of the mait made uſe of, 
that they are by no means intended as 
certain ſtandards, capable of becoming a 
rule for general practice; though an oc- 
caſional reference to them may not he 


unuſeful, 


Bat, to return to the regulation of the 
length, or final average gravity of the 
wort, I have to obſerve, that as the 
amount of the diminution abovemen- 
tioned will be the ſubject of our future 
diſcuſſion, I ſhall here only intimate 
another difficulty which occurs, in at- 


tempting to make the molt advantageous 
S 4 diviſion 
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diviſion of the aggregate extract into the 
intended proportions, and this exiſts in 
the incompetency of the ordinary prac- 
tice of the brewery to the obtaining a// 
the fermentable matter which it is prac- 


ticable to extract from malt, the explana- 
tion of which is reſerved for the particu- 
lar communication before alluded to. 


To remove, however, thoſe obſtacles 
which occur in the regulation of ſo much 
of the fermentable matter as is obtainable 
in the common mode of brewing, an at- 
tention to the following conſiderations is 
neceſſary, viz. that every wort to be 
aſſayed muſt previouſly be brought to that. 


degree of heat which is eſtabliſhed as a 


ſtandard temperature for the inſtrument ; 
or a calculation muſt be made, to reduce 
it to that temperature, in order to deter- 
mine what its quantity and quality would 
be, when ſo reduced ; becauſe the expan- 
ſion, or increaſed volume of fluids of dif— 
ferent denſities, is not (as we have before 
ſeen) in the ſame ratio by the application 

01 
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of the ſame degree of heat, nor 1s the 
difference of their increaſe in proportion 
to their different denſities. To obviate 
this difficulty, I have been induced to give, 
with the inſtrument, the Table of Expan- 
/ion, which, ſhewing the degree of expan- 
ſion in worts of different gravities, from 
1 to 60 pounds per barrel, enables us to 
aſcertain the different volumes of the ſame 
quantity of wort at different degrees of 
heat, from 50 to 200, by Fahrenheit's 
thermometer, as well as the Table of Heat, 
before-mentioned, pointing out the dif- 
ference between the apparent and the 
real value, or ſpecific gravity of worts of 
the ſame variety, noted at every pound per 
barrel, and at every degree from 50 to 100, 
by the ſame thermometer ; which tables 
include every practicable denſity and heat. 
To have extended this table beyond its 
preſent limits, would have ſubjected the 
inveſtigator to inconveniencies which will 
be mentioned hereafter, 


Being 
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Being enabled hereby to determine, 
with precifion, the actual ſpecific gra- 
vity of every extract, when at 50 de- 
grees of heat, and to aſcertain what 
would be the preciſe quantity, at the 
ſame temperature, ſo as to calculate there- 
from the number of pounds of fermentable 
matter contained therein; we are next 


led to conſider how this aggregate of 


fermentable matter ſhall be ſo diſpoſed, 
after the action of boiling, and its ſubſe- 
quent cooling ſhall have taken place, as 
to produce the exact number of pounds 


per barrel, which I have eſtabliſhed as 


a ſtandard, productive of the required 


ſtrength in our liquor. 


In extracting from the malt the requi- 
ſite quantity of wort, the experienced 
bre wer will not be at a loſs, but in the eva- 
poration which takes place in the copper, 
eſpecially where long boiling is required, 
the uncertainty is ſo great that we can 
never be aſſured, by any rule hitherto 


known in the brewery, that we ſhall pro- 
duce 
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duce the deſired quantity, and are thence 
frequently led into great and diſadvan- 


tageous irregularities. 
/ 


To ſurmount this difficulty, were no 
hops employed, we need only have re- 
courſe to the rule mentioned, under the ar- 
ticle evaporation, and eſtimating thereby 
how much of the aqueous parts of the 
wort ought to be evaporated, during its 
continuance in the copper, immediately 
calculate its required gravity at the mo- 
ment of its being turned out. Thus, if a 
wort containing 40 barrels, at a gravity of 
30 pounds per barre], were required to be 
boiled down fo as to produce 40 pounds 
per barrel, in a fermentable ſtate, the por- 
tion to be evaporated muſt, of courſe, be 
one-fourth of the whole quantity, or 10 
barrels ; but ſuppoſing 3 of thoſe 10 bar- 
rels to be the amount of the evaporation, 
from the period of turning the wort out 
of the copper to that of its being in a fer- 
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mentable ſtate, the evaporation of the cop- 
per will be only 7 barrels. Whence di- 
viding 
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viding 1200 pounds, the aggregate of the 


fermentable matter contained in the wort, 
by 33, the number of barrels to which it 
is to be reduced in the copper, the quotient 
will be ſomewhat more than 36; which 


would indicate the ſpecific gravity the 


wort ought to have, when evaporated by 
boiling to 33 barrels. As ſoon therefore 
as the inſtrument (by a repetition of oc 


caſional experiments) ſhews the wort to 


be 36 pounds per barrel, it ſhould be im- 
mediately ſrucꝶ, or turned out of the 
copper, and the then quantity would 
undoubtedly be 33 barrels, though, from 


the great irregularity of a violent ebulli- 


lition, the guaging rod could not have 
aſcertained the quantity at that time. 


But ſince hops muſt be made uſe of, 
we have to encounter freſh difficulties 
ariſing therefrom. In addition to the 


1200 pounds of fermentable matter, in the 


caſe before us, there will be to include the 
extractible parts of the hops employed; 
from the ſum of which is to be deducted 


the 
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the quantity of wort imbibed by the hops, 
or rather the amount of the fermentable 
matter contained in the quantity fo im- 
bibed, and the difference will be the net 
aggregate of the fermentable matter ex- 
tracted ; which divided by the ſtandard 
ſtrength intended, the quotient will ſhew 


the number of barrels producible there- 


from. The application of the inſtrument 
herein will be preciſely the ſame as in the 
caſe juſt quoted, with the advantage of 
proving the total incompetency of the 
guaging rod; becauſe the ſpace occupied 
by the hops, the amount of their abſorp- 
tion, and the ebullition of the worts, ren- 


der all attempts to aſcertain the quantity 


by a guage nugatory and impracticable. 


Theſe conſiderations ſeem to claim the 
attention of every brewer who boils his 


worts by time, particularly during ſo long 


a term as is requiſite in the porter brewery; 
in which the irregularity of length is ſome- 
times very conſiderable. If the end of de- 


coction (excluſive of the purpoſe of ex- 
tracting 
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tracting the preſervative qualities of the 


hops) be to eayporate a certain portion of 


the aqueous parts of the wort, in order to 


inſpiſſate and render more preſervable the 
remainder, it appears quite indifferent 
whether the obtaining that end, to the de- 
gree which the experience of the brewer 
has thewn to be neceſſary, be effected in 


one hour or in five hours. When once 


obtained, whether in a ſhort or a long 
time, by means of a quick or a flow 


fre, by a violent or a gentle ebullition, 
the application of the ſaccharometer will 


aſſure the brewer that he needs neither 
err in his quantity or quality ; © a con- 
* fſummation devoutly to be wiſhed” by all 
who are intereſted in the emoluments of 


large breweries. 


Jo facilitate theſe ſeveral particulars, 
the average amount of the extract from 
the hops is hereafter aſcertained in its pro- 
per place, and a Table of the quantity of 
wort imbibed by different quantities of hops, 
is added to thoſe before mentioned, as 

| given 
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given with the inſtrument ; to which is 
likewiſe added a Table of Meaſure, reducing 
barrels of 36 gallons into thoſe of 34, for 
the uſe of ſuch perſons in the country 
whoſe barrels are of the latter contents. 


The utility of theſe tables will be ob- 
vious to thoſe who are not expert at cal- 
culation ; and to thoſe who are, the ſaving 
of their time and trouble will be ſome 
recommendation of them. 


From what has been premiſed on the 
ſubject of the theory and principles of the 
ſaccharometer, I preſume the reader will 
be ſufficiently prepared to enter upon the 
practical part, to which I now proceed. 
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1 PART II. 
0 CONTAINING 


Experiments and Practice. 


5 order to apply, in practice, the doc- 
trines inculcated in the former part, it 
may be neceſſary to advert to the experi- 
ments upon which they are founded, and 
to recur to thoſe practical corroborations 


which 
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which at once exemplify, illuſtrate, and 
eſtabliſh them. 


For this purpoſe we will ſet the general 
proceſs of brewing before us, and note 
the application of the ſaccharometer in the 


ſeveral ſtages of its progreſs as they occur. 


SECTION I. 


OF APPLYING THE INSTRUMENT TO THE 
SIMPLE EXTRACT, OR THE WORT IN 
THE UNDERBACK. 


So ſoon as the 7ap is ſpent, or the wort 
all drained from the malt into the under- 
back, by dipping it with a guage we aſ- 
certain the number of barrels extracted ; 
by taking the heat of it, we determine its 
ſtate of expanſion ; and by preſerving a 
ſpecimen in the a//ay jar, we are enabled 
to diſcover its ſpecific gravity, the moment 
it is cooled to an experimentable degree 
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of heat.“ In this buſineſs, as I have 
before intimated, the circumſtance of eva- 
poration is of no account ; becauſe the 
wort is immediately pumped up into the 
copper, and is ſubje& to no material eva- 
poration, but what is the object of ſub- 
ſequent attention. Its ſtate of expanſion, 
however, requires conſideration ; becauſe 
the guage, taken as above, can only de- 
termine the volume, or number of barrels, 
at the degree of heat which it then hap- 
pens to contain, but does not ſhew the 
number of barrels to which the ſame would 
be contracted, at any of thoſe degrees to 
which the application of the inſtrument 
is neceſſarily limited; and therefore, with- 
out this conſideration, the quantity of 
wort would be falſely eſtimated, and the 
aggregate acquired denſity, or ſum of the 

| ferment- 


*The reaſon of limiting the degree of heat for experi- 
ments to 100, is to prevent incorrectneſs in applying the 
inſtrument ; for, at a higher degree, the heat being leſs 
ſtationary, an error might ariſe from the decreaſe which 
would take place during the cxperiment. 
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fermentable matter extracted, would of 


courſe be wrong. 


This circumſtance induced me to inveſ- 
tigate the principle of expanſion, as relative 
to the buſineſs in hand, by means of the 
apparatus before deſcribed, and to form 


the table, on that ſubject, before referred 


to; by the aſſiſtance of which we come 
at once to the deſired information. For 
inſtance, in a brewing of 24 quarters of 
malt, my firſt wort in the under- back was 
32 barrels, the heat of which being 145 
degrees, by Fahrenheit's thermometer, I 
took out my ſpecimen, and cooling it in 


the aſſay- jar, found its ſpecific gravity to 


be 28.25 pounds per barrel. On referring 
to my experiments on the ſubject of ex- 


panſion, I found that in a wort of that 


ſtrength, the amount of the expanſion at 


145 degrees, is in a ratio of 1.69 per 


cent. . e. 100 barrels of wort of that ſpe- 
cific gravity, and at that degree of heat, 
would be 1.69 leſs in bulk, or only 98.31 


| barrels in the whole, when cooled to 50 


1 degrees 
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degrees, ſuppoſing all evaporation to have 
been prevented. Therefore, as 100 is to 
98.31, ſo is 32 to 31.47, which ſhews 
that my 32 barrels, if ſuffered to have 
cooled to the ſtandard temperature of the 
inſtrument, would have been only 31.47, 
or not quite 31 barrels and a half. To find 
the aggregate of the fermentable matter 
extracted in this wort, I multplied 
31.47, the quantity, by 28.25, the ſpeci- 
fic gravity, and the product was 889 
pounds. | 


My ſecond wort, from the fame malt, 
was 30 barrels, at 160 degrees of heat, 
and its ſpecific gravity was 17.6 pounds 
per barrel. Making again the ſame refe- 
rence as in the former wort, I found that 
the amount of the expanſion of this wort 
was 2 per cent. and that by the fame rule of 
proportion, my 30 barrels were only 29.4 
at the ſtandard temperature. Hence the 
product of that quantity of wort, multi- 
plied as before by its ſpecific gravity, was 
517.4 pounds, the aggregate of the fer- 


mentable matter contained therein. 
s A 
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A third wort was 31 barrels at 170 de- 
gree of heat, and its ſpecific gravity was 
9.25 pounds per barrel ; the expanſion of 
which amounting to 2.33 per cent. I 
found, by fimilar modes of enquiry, that 
there were only 30.26 barrels, the aggre- 
gate fermentable matter of which was 
279-9 pounds. 


The aggregates being all added to- 
gether, the ſum of the fermentable mat- 
ter extracted appeared to be 1686.3 
pounds. 


Without having taken into conkderss 
tion the ſtate of the expanſion of theſe 
worts, they would have ſtood thus : 


Worte. Barrels. Per Barrel. Pounds. 
Firſt 432 at 28.25 produces 904.0 
Second 30 — I7.6 — 528.0 
Third 31 —— 9.25 — 286.7 


Apparent ſum of the ſeveral aggregates of 
the fermentable matter 
From which deducting the true ſum < - - 


The difference is I 
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being the amount of the error which 
would have ariſen from a calculation 
founded on theſe erroneous principles. 


In conducting theſe experiments I had 
always the precaution to guage the wort, 
and take the ſpecimen out of the under- 
back, as before recommended, juſt at the 
time the wort was about to be pumped 
into the copper, the maſh-tun cocks be- 
ing turned off, Had it been heedleſsly 
guaged-at an earlier period, the draining 
from the maſh-tun, however inconſide- 
rable in appearance, might have made too 
conſiderable an addition to the quantity to 
have paſſed unnoticed; and had the ſpeci- 
men been drawn from the laſt running of 
the wort, which is of a more denſe conſiſt- 
ence than the firſt, inſtead of being taken 
out of the under- back, an error of ſome 
importance, on the contrary ſide, might 
have been occaſioned thereby. _ 


The covering up the ſpecimen in the 
aſſay jar had, alſo, been as carefully attend- 
Si "i 
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ed to, in order to be aſſured, that as it was 
at the moment of being taken out, an 
exact ſample of the wort at that time in 
the under-back, though too hot to have 
its gravity immediately aſcertained, fo it 
might continue its faithful repreſentative 
when reduced to a lower temperature ; for 
though an evaporation takes place during 
the time of its cooling, yet the vapour be- 
ing confined by the cover, and prevented 
from eſcaping, becomes condenſed by the 


coldneſs of the metal, and returning in 


drops, again mixes with the wort, which 
is thereby reſtored to the fame ſtate in 
which it was when firſt put into the jar. 


The reſult of theſe obſervations being 
duly noted, I had only to wait the event 
of the ſubſequent parts of the proceſs, the 
inveſtigation of which was as follows : 
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4 SECTION II. 


OF THE EFFECTS PRODUCED IN THE 
DENSITY OF WORTS BY BOILING, AND 
BY THE ADDITION OF HOPS, 


Having boiled the firſt wort, above- 
mentioned, its uſual time, I found that 
of the 31.47 barrels there remained only 
21.5 when properly cooled; and on ap- 
plying the inſtrument to diſcover its ſpe- 
cific gravity, I perceived that it had in- 
creaſed to 34.25 pounds per barrel. Mul- 
tiplying, therefore, 21.5 by 34.25, the 
productof which was only 36. 37 5 pounds; 
and deducting that ſum from 889 pounds, 
the ſum of the fermentable matter ori- 
ginally extracted, I diſcovered a deficiency | 
or apparent loſs of 152.625 pounds of 
that fermentable matter, Being well 
aware that this deficiency could not ariſe 
from evaporation, which, as. before ex- 
plained, can only carry off the aqueous 
particles, I was convinced that the ab- 


ſorption of the hops uſed was the true 
cauſe 


MATERIALS FOR BREWING. 281 


cauſe of the loſs, which induced me to 
commence an immediate many on that 


ſubject. 


In order to diſcover what addition is 
made to the denſity of wort by hops, as 
a preliminary ſtep to the diſcovery of what 
they imbibe, I took half a pound of 
good Kent hops, and boiled them in wa- 
ter, as under : | 


1ſt. In one hour, 12 pints of water 
were reduced to 7.5 pints, the ſpecific 
_ gravity of which was 1.75, or one pound 
and three-fourths per barrel. 


2d. The ſame hops in 12 other pints of 
water, which in one hour was evaporated 
to 9.4 pints, whoſe ſpecific gravity was 
0. 5, or half a pound per barrel. 


+ The fame in 12 pints more, which 
in the ſame time evaporated to 9.8 pints ; 
the ſpecific gravity 0.22. 


4th. The ſame in 12 pints more, which 
in the ſame time evaporated the ſame 
amount 
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amount as the laſt, and its ſpecific gra- 
vity was only 0.125. 


From theſe experiments it is evident that 
the firſt extract is nearly two-thirds of the 
produce reſulting from four freſh appli- 
cations of water, and as the hops uſed 
herein were in the proportion of 19 pounds 
to a barrel, in the firſt experiment, the 
extract of which was ſo inconſiderable as 
1.75 pound per barrel, in the reduced 
volume of 7.5 pints, I thought the 
ſucceeding extracts too immaterial to be 
noticed in practice; for which reaſon, as 
well as for conſiderations which will ap- 
pear hereafter, I included the application 
of the firſt extract only. 


The proportion of hops above-men- 
tioned was thus aſcertained: As 7.5 pints, 
the quantity of the firſt extract, are to 
o. 5 pound, the quantity of hops uſed, 
ſo are 288 pints, the contents of a barrel, 
to 19.2 pounds, the proportion of hops 
per barrel, in this experiment. And the 
true ſpecific gravity of the firſt extract 


Wis 
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was thus found : I divided 19.2 the 
hops per barrel, by 36, the number of 
gallons per barrel, and the quotient 0.573 
ſhewed the proportion of hops per gallon. 


Then faying as 0.5, the quantity of hops 


_ uſed in the experiment, is to 0.53, the 
proportion per gallon, ſo is 1.75, the 
| ſpecific gravity of the quantity extracted, 
to 1.86, the true ſpecific gravity of the 
extract. Finding this ſo very near the 
proportion of 10 to 1, to avoid fractions, 
and unneceſſary references to tables, I 
eſtabliſhed it as a rule, that 10 pounds of 
hops will produce 1 pound additional 
denſity to the wort; and accordingly for 
zoo pounds uſed in the wort above quoted, 
I added 30 to the ſum of the fermentable 

matter (889) making in the whole 919 
pounds. 


Jam not unapprized of an objection 
which might be made to the general eſta- 
bliſhment of this calculation of the hop 
extract, on account of the irregularity 
which different lengths of time in boiling 

might 
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might occaſion, and of the greater faci- 


lity with which water may extract the 


diſſoluble parts of hops, thence tending 
to invalidate this proportion as inappli- 
cable to an extract made with a denſe 
wort: but as I have only taken the firſt 
extract into my account; as other expe- 
riments of the ſame nature have tended 
to eſtabliſh this proportion ; and as its 
accuracy has been ſufficiently confirmed 


by actual practice, it may be relied on to 


anſwer the purpoſe of the niceſt practi- 

tioner. | 
My next enquiry was directed to the 

diſcovery of the quantity of wort gene- 


rally imbibed by hops, in order to enable 


me to account for the preſent deficiency, 
and to aſcertain the amount of ſuch as 
muſt neceſſarily happen in future. 


I encloſed half a pound of good hops 
in a tin caſe, perforated with ſmall holes, 
and ſufficiently large for the purpoſe, ſuſ- 
pending it by a ſtring in the middle of a 

copper 
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copper of firſt wort, which was ſuffered 


to boil one hour and a half. It was then 


hung up to drain till the incloſed hops 
were in the ſame ſtate with thoſe in the 


hop-back, from which the whole wort 


had drained. I next weighed a pint 
of the wort, when at a ſtandard tem- 
perature, and found it to weigh 9862 
grains net. The original weight of the 
hops (calculated at 440 grains per ounce, 


from the neceſſity of making uſe of 


weights ſo proportioned) was 3520 grains, 
which by the addition of the imbibed 


wort was increaſed to 25080, The diſ- 


ſoluble parts of theſe hops which mutt 
have been extracted, amounted to 352 
grains, according to the proportion above 
ſtated, which being deducted from 3520, 
their firſt weight, there remained 3168 
grains, being the then net weight of the 
hops, independent of the: worts actually 
imbibed. I had now to deduct the ſaid 
3168 grains, net weight, from 25080, 


the groſs weight of the whole, and the 
dif- 
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difference, 21912, was the true weight of 
the wort imbibed by the hops; which 


being divided by 9862, the net weight 


of one pint, the quotient, 2.22 pints, 
ſhewed the exact amount of the quan- 
tity imbibed by half a pound of hops. 
According to this calculation, ſomewhat 
leſs than 65 pounds of hops will imbibe 
one barre] of wort, when well drained; 

but, as the expedition required in prac- 
tice will not admit of a ſcrupulous obſerv- 
ance of every nicety, I find, from long 
experience, that the average may be eſti- 
mated at 60 pounds of hops, as generally 
imbibing a barrel of wort; which eſti- 
mate, alſo, from different experiments, 
wherein meaſure inſtead of weight has 
directed my calculations, 1s ſufficiently 
corroborated and confirmed. 


Having procured this information, I 
diſcovered that my 300 pounds of hops 
had imbibed 5 barrels of wort, which, at 
34.25 per barrel, produced a deficiency 
of 171,25 pounds in the fermentablc 

matter 
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matter it contained ; deducting, there- 
fore, that ſum from 919 pounds, the ag- 
gregate of the extract of both malt and 
hops, I found that 747.75 pounds were 
all that could be expected to remain 
in the wort, at a fermentable tempera- 
ture, 7. e. when it had undergone the 
whole proceſs, fermentation only ex- 
cepted. | 


On comparing this ſum with the actual 
quantity of fermentable matter found in 
the wort (736.375 pounds) there appeared 
ſtill a deficiency of rather more than 10 
pounds ; which may be accounted for by 


the probable ſuppoſition that there might 
have remained a ſmall quantity of wort 
in the hops, at the time they were re- 
turned into the copper, which would have 
drained out, had they remained a little 
longer in the hop-back. Eleven gallons 
more would have effected the required 
balance ; and this, I preſume, 1s as near 
an approach to ſcrupulous accuracy as 
is conſiſtent with the regular Me of 
real buſineſs. 


My 
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My ſecond wort having boiled its al- 
lotted time, with the hops from the firſt, 
0 perceived that the 29.4 barrels at 17.6 

were evaporated to 22 barrels, and its 
ſpecific gravity was increaſed to 25. 5 
pounds per barrel. Multiplying theſe to- 
gether, the product (561 pounds) ſhewed 
that there was an addition made to the 
fermentable matter of the ſimple ex- 
tract, amounting to 43.6 pounds. To 
diſcover how this could happen, I con- 
fidered that to the 517.4 pounds firſt ex- 
tracted, the hops carried with them, from 
the firſt wort, 171.25 pounds, which I 
found they had imbibed, making in the 
whole 688.65 pounds; but as they ſtill 
retained 5 barrels, the amount of the 
quantity firſt imbibed, J conſidered that 
the 5 barrels then imbibed, having diſ- 
placed the former 5, were only to be 
eſtimated at the rate of the ſpecific gra- 
vity of the diſplacing wort; which being 
only 25.5 pounds per barrel, by multi— 
plying that ſum by 5, I diſcovered the 
amount of the fermentable matter then 

remain- 
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remaining in the hops to be 127.5 pounds, 
which, deducted from the groſs aggre- 
gate, 688.65, ſhewed that the ſum of 
the fermentable matter at that time in the 
wort ſhould have been 561.15 pounds; 
and as the actual quantity appeared 561, 
the accuracy of this calculation is con- 


firmed to a degree of nicety hardly to be 


expected on ſo practical an occaſion. 


Submitting to a ſimilar. proceſs my 


third wort, the original quantity of 30.26 
barrels at 9.25, was reduced to 20.5, at 
16.5 pounds per barrel. Theſe multi- 
plied together ſhewed the ſum of the fer- 
mentable matter to be 338.25 pounds, 
which exceeded that of the fimple extract 
(279.9 pounds) to the amount of 58.35 
pounds. Purſuing the fame mode of in- 
veſtigation, I added the 127.5 pounds, 
brought into this wort, by the hops, from 
the laſt, to 279.9, the fermentable matter 


extracted, and the ſum of them both 


was 407.4 pounds, Then deducting 
therefrom 82.5 pounds, the amount of 
1 e 
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the fermentable matter contained in the 
5 barrels of this wort retained, at 16.5, 
(the fame quantity of the ſecond having 
been diſplaced thereby, as before) I 
found that the ſum of the fermentable 


matter of the whole wort ſhould have 


been 324.9 pounds, but in the actual 


produce (338.25) I found an exceſs of 
more than 13 pounds, amply ſupplying 


the deficiency of the firſt wort ; a cir- 
cumſtance probably occaſioned (as was 
before ſuggeſted) by a want of that time 


to drain from the hops, which the laſt 


wort can always be allowed. 


To render this buſineſs the more fa- 
miliar, I will recapitulate, and bring the 


whole into one point of view. 


1. FERMENTABLE MATTER EXTRACTED 
FROM 24 QUARTERS OF MALT. 


Firſt wort 31.47 barrels, at 28. 5 lbs. per barrel 889.0 
Second, — 29.4 - 17.6. — 4 
Third, — 30.26 9.277 — 2799 


ß — 


Total, 91.13 barrels at 18. 5 2lbs. per barrel 1686.3 


—— — — — 


2. FER- 
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2 FERMENTABLE MATTER REMAINING 
AFTER BOILING THE WORTS, INCLUD- 
ING THE EXTRACT OF HOPS. 

| Ibs. 
Firſt wort 21.5 barrels at 34. 2 5lbs. per barrel 736.37 
Second, — 22.0 — 74 561.00 
Third, — 20.5 I6.5 338.25 


Total, 64.0 barrels at 2 5.55lIbs, per barrel 163 5. 62 


z. CALCULATION OF THE FERMENTA- 


BLE MATTER WHICH OUGHT To. 


HAVE REMAINED, ACCORDING TO 
THE PRECEDING DOCTRINE. 

Firſt wort, produce = = = - = = 889.0 lbs. 

Add, extract from 3oolbs. of hops 30.0 


1 e 919.0 
Deduct, for 5 barrels at 34. 25, | 
imbibed by the hops - - - - = 171.25 


Net remainder = + = = < - #47.751bs. 
Second wort, produce 517.4 
Add, fermentable matter brought 
in with the hops from the firſt 
wort 171.25 


688.65 
Dedudt, for 5 barrels at 25.5, hav- 


ing diſplaced thoſe firſt imbibed 127.5 


Net remainder = = = = = = 561.151bs, 


Carried over 1308.9 lbs. 
Brought 
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Brought over - - - - 1308.91bs. 
Third wort, produce =< - - - 279.9 lbs. 
Add, fermentable matter brought 
in with the hops from the ſecond 
AE 6-6 nw els 6 4» 129-8 


| 3 5 407-4 
Dedud, for 5 barrels at 16.5 hav- 


ing diſplaced thoſe imbibed of 
the fecond - = = = = - - - = » 82.5 


Net remainder = < - = = = 324. clbs. 
Total - - - 1633. 8lbs. 


4 CORRESPONDENCE BETWEEN THE 
FIRST AND FINAL STATES OF THE 
AGGREGATE FERMENTABLE MAT- 
TER EXTRACTED. 

3 FIRST STATE. 
Sum of the extract from 24 quarters of malt 

contained in 91.13 barrels of raw wort 1686. 31bs. 
Extract from 300 pounds of hops - - -- 30. olbs. 


Total - - 1716.3 
FINAL STATE, 
Sum of the fermentable matter contained in 64 | 
barrels of wort in a fermentable ſtate - - 1635. 62lbs. 
Imbibed by, and remaining in the hops, per 
calculation « - - << - = = - = 32, 


——— H—„— 


55 1718.12 


—  - 


MATERIALS FOR BREWING, 293 


By the foregoing ſtate of the diſſoluble 
parts of the malt and hops employed in 
brewing, we perceive, that however the 
bulk of their containing vehicle be 
changed, or their local or relative fituation 


varied, the ſum or quantum firſt extracted 


remains exactly the ſame, ſo far as we can 
diſcover by the means made uſe of for 


aſcertaining it. And that thoſe means are 


accurate may be readily inferred from the 
conſideration that the difference between 
the actual and the calculated produce of 


the 24 quarters of malt above quoted, does 
not amount to 2 pounds in the ſum of 


1635; a degree of accuracy to which ge- 
neral practice can hardly expect to attain. 


- 


In the courſe of my own practice, I 


muſt acknowledge, the correſpondence, as 


above ſtated, has not always been ſo very 


accurate, the cauſe of which will be inti- 


mated in the ſucceeding ſection ; but I 
am bold to affirm, that the reſult of my 
proceſſes, through a long and continued 
adoption of this ſyſtem, has ſo generally 
| 3 tallied 
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tallied with the principles therein incul- 
cated, as to eſtabliſh and confirm the truth 
of them, beyond a ſhadow of doubt. 


Having thus taken a general compara- 
tive view of the fermentable matter, in 
its origin, and in the period of its entrance 
into a ſtate of partial annihilation, in the 
gyle tun, I come now to the particulars 
of its progreſs. 


SECTION III. 


OF THE APPLICATION OF THE INS'TRU- 
MENT DURING THE BOILING OF THE 
WORT, IN ORDER TO REGULATE THE 
LENGTH, OR PRODUCE THE SPECIFIC 
GRAVITY INTENDED. | 


The irregularity and inequality of 
the produce of the ſame quantity of wort 
having been matter of frequent obſerva- 
tion, I determined to enter into an in- 
veſtigation of that buſineſs, with the view 
of eſtabliſhing the means of its preven- 
tion, on the ſure baſis of practice and ex- 
perience. 

At 
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| At the time, therefore, that the firſt 
wort was going to be turned out of the 
copper, I took a quantity, filled an 
aſſay jar, and covering it cloſe, to prevent 
_ evaporation, ſuffered it to cool. I then 
tried its ſpecific gravity, and found it to 
be 31.76 pounds per barrel. Dividing 
this ſum in 736.37, the amount of the 
fermentable matter remaining in the wort, 
after the abſorption of the hops had taken 
place, the quotient, 23.18, expreſſed the 
number of barrels of wort in the copper, 
at the period abovementioned. The 
quantity of the cold wort, 21.5 barrels, 
being deducted from this, the remainder, 
1.68, ſhewed the amount of the evapora- 
tion, or the quantity of wort evaporated, 
in paſſing from the copper to the cooler, 
including its continuance therein. 


Proceeding in the ſame manner with the 
ſecond wort, I found its ſpecific gravity, 
at the period above indicated, to be 23.46 
pounds per barrel ; which being divided 
in 561, the final aggregate fermentable 

Us matter 
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matter contained in the wort, the quotient 
was 23.91 barrels, being the quantity of 
wort then in the copper. Deducting from 
this the quantity of the cold wort, 22 bar- 
rels, the amount of the evaporation ap- 
peared, by the GY to be 1.91 
barrel. 


The third wort having undergone a 
ſimilar proceſs, its ſpecific gravity proved 
to be 14.92 pounds per barrel; which 
being in like manner divided in 338, 25, 
its aggregate fermentable matter, the quo- 
tient, or quantity of wort in the copper, 


at the above quoted period, was 22, 66 


barrels; from which having deducted 20.5 
barrels, the quantum of the cold wort, 
the difference ſhewed the amount of the 
evaporation to have been 2.16 barrels. 


In order to make a general application 


of theſe diſcoveries, I compared the three 


evaporations together, and found their re- 
lative proportions to differ conſiderably, 


as will appear from the ſubſequent view 


of them. 


The 
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The firſt wort of 21.5 barrels, at 34.25 
pounds per barrel, had evaporated 1.68 
barrel, which 1s in the ratio of 7.7 per 
cent. 


The ſecond, of 22 barrels, at 25.5 per 
barrel, had ſuffered the greater evapora- 
tion of 1.91 barrel, or to the amount of 


8.65 per cent. 


The third of 20. 5 barrels, at 16.5 per 
barrel, had evaporated ſo much as 2.16 
barrels, or 10.5 per cent. 


This comparative view ſuggeſted to me 
the idea, that worts of different denfities 
evaporate in different proportions, ceteris 
paribus, and determined me to proceed in 
ſuch enquiries on the ſubject as, being the 
reſult of preſent experience, ſhould be- 


| come the rule and ſtandard of future prac- 


tice, without having recourſe to the mi- 
nutiæ of philoſophical diſquiſition, which 


the rude magnitude of my utenſils ren- 


dered inadmiſſible or inefficient. 


From 
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From a long and tedious courſe of ex- 
periments, which, I muſt candidly ac- 
knowledge, did not always exactly corre- 
ſpond with each other, I have been enabled 
to form the Table of Evaporation which 
accompanies the inſtrument, with thoſe 
before mentioned, and which, I have no 
doubt, will anſwer the intention of the 
practitioner; having been formed with all 
the accuracy and preciſion of which the 
nature of the buſineſs would admit, and 
which a continued application of it, in my 
own practice, has ſufficiently confirmed. 


T hat theſe experiments have not been 
attended with all that correſpondent exac- 


titude which philoſophical preciſion re- 


quires, 1s not to be wondered at, when we 
conſider the diſpatch neceſſary in actual 
buſineſs, and the unavoidable irregularity 
of thoſe dimenſions on which our calcu- 


lations muſt neceſſarily be founded. 


In the firſt place, if the guage of the 
under-back be not very correct, and its 
| contents 
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contents be not always dipped with the 
greateſt nicety, the quantity of wort, and, of 
courſe, the ſum of its fermentable matter, 
muſt be wrong, and all calculation ariſing 
therefrom muſt be erroneous 45 origine. 


| Secondly, if the quantity in the under- 
back be perfectly aicertained, and the 


aſſay jar, containing a ſpecimen of the 


wort, be imperfectly or not at all covered, 
as there will be, in that caſe, an evapo- 
ration from the latter,* which does not 
take place, and therefore is not accounted 
for, in the former, the real gravity of the 
wort, calculated from its condenſation 


only, will be wrong repreſented by it, 


and conſequently cauſe another error in 
the ſum of the fermentable matter pro- 
duced. 


Thirdly, ſuppoſing theſe particulars to 
have 


From ſome curſory obſervations made on this ſubject, 
it appears that the difference between a covered and an un- 
covered jar, is about 0.75 per cent. in a wort of 30 pounds 
per barrel and upwards; above t per cent. in a wort of halt 
that denſity; and 3 per cent. in one of 5 pounds per barrel. 
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have been attended to, with all imaginable 


care, the correſpondence between the ac- 
tual and the calculated aggregate of the 
fermentable matter may not be correct, 
from the unavoidable retention of a part 
of the wort in the pump, which conveys 
it from the under-back to the copper; 
from ſome ſmall quantity which may re- 
main in the latter, intermixed with the 
few hops which will generally be left 
at the bottom ; from the want of time for 
the whole of the wort to be effectually 
drained from the hops ; and from a quan- 
tity of wort which may, and frequently 
does, remain in the hop-back, retained by 
the irregularity of the bottom, the ſeeds 
and ſuch parts of the hops as have paſſed 
through the falſe bottom, or by the back 
itſelf not being ſet with a proper current 
towards the part where it diſcharges the 
wort into the cooler. 


Fourthly, ſhould none of theſe obſtacles 
intervene (which can ſcarcely happen) the 
ſeveral proportions of the whole volume, 

which 
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which worts of different denſities evapo- 
rate, may not always correſpond, with 
philoſophical accuracy, to the notations in 
the table; becauſe the expoſure of a 
larger ſurface will produce a more copious 
evaporation in a wort of equal volume and 


denſity, than that of a leſs ; and even a 


ſtrong current of air paſſing over it, will 
have a ſimilar effect, by ruffling the ſur- 
face, and thereby carrying off a larger por- 
tion of the aqueous particles than would 


have eſcaped, had it remained in a ſtate of - 


quietude. From a few obſervations made 
upon the difference of effect produced by 
the different evaporations of the ſame wort 
in an aſſay jar and in the cooler, it ap- 
pears that the latter, in many caſes, in- 
creaſes the gravity 2 pounds per barrel. 


Laſtly, the difficulty of aſcertaining the 
exact quantity of wort, and conſequently 
of making an accurate calculation of the 
fermentable matter it contains, by taking 
a a guage in the coolers, is not the leaſt of 
the obſtacles to be encountered in this bu- 

ſineſs. 
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fineſs. In large utenſils, where a volume 
of 20 barrels of wort does not, perhaps, 
lie more than an inch deep in the cooler, 


Tons 
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| without particular care, there is a hazard 
if of making an erroneous eſtimate of 1 to 2 
| ' barrels in that quantity, by dipping, or 
if taking the depth only; for if the rule or 
it guage made uſe of be perfectly dry, and 
| | the wort cold, as it ſhould be at the time 
iÞ of taking the guage, the ſurface will bend, 


as it were, inwards, following the immer- 
ſion of the rule, ſo as to make a viſible 
concavity round it; and if taken out then, 
the part wet with the wort will ſometimes 
be near one-tenth of an inch leſs than its 
real depth. On the contrary, if the rule 
be moiſt, the wort, attracted by the 
moiſture, will aſcend upon the rule as 
much above the level of its ſurface, as, in 
the former caſe, it was below it. 
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A due attention having been paid to 
| theſe ſeveral particulars, in forming the 
= +: Table of Evaporation, I have no doubt 
but its judicious application will enſure 
I 5 to the practitioner the deſired ſucceſs. RE 
it | = (0) 
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To apply it, in practice, we muſt invert, 
in ſome degree, the experiments on which 
it is founded, and by laying down its pro- 
portions as certain data, then proceed to 
the calculation of the ſpecific gravity 
finally required. For inſtance, had it been 
required to produce from the firſt wort, 
in the foregoing example, a length pro- 
ductive of the final ſpecific gravity of 34 
pounds per barrel, we muſt have proceed- 


ed to calculate the ſpecific gravity it ought 


to have, at the point of being turned out 
of the copper, and by occaſionally taking 


out a ſpecimen, cooling, and trying it, 


during the boiling (in the manner here- 

after particularized) we ſhould have been 
able to have turned it out in that exact 
ſtate which would have produced the de- 


ſired effect. The calculation is thus made: 


31.47 barrels of Wort in the underback, at 


28.5 pounds per barrel - — = 88 lbs. 
Extract of 300 pounds of hops -- 30 
| | 919 — 
Deduct for 5 barrels of wort imbibed by the | 
hops, at 34 pounds per barrel 170 — 


Net fermentable matter remaining +» = -  549lbs. 
N | Then 
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Then divide 749 by 34, the gravity to be produced, and 
the quotient will be the final quantity of the wort at that 
ſpecific gravity, viz. 22.0 barrels, 


Add the amount of the evaporation, in the 
proportion of 7.6 per cent.* which on 22 | 
battles iss — 1.67 


Total 23.67 bar. 


which is the quantity of wort in the cop- 
per, at the time of its being turned out, 
This divided in 749 pounds, the net ſum 


of termentable matter, gives 31.64 pounds, 


indicating the ſpecific gravity the wort 
ought to have had at the above-mentioned 
period, in order to have produced 34 
pounds per barrel in the cooler. 


This rule is general, and may be ap- 


plied to all lengths, adopting only the 


proportion indicated in the Tae of Eva- 
poration, as correſponding with the ſpe- 
cific gravity intended, inſtead of the pro- 
portion here adduced. 


As 

* This is the proportion which a wort of 34 pounds per 

barrel will have evaporated, according to the Table of Eva- 

poration ; therefore, as 100 is to 7.6, fo is 22 to 1, 67, 8s 
above ſtated. 
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As there may be ſome, however, who 
may.with to avoid all calculation, as much 
as poſſible, and who might prefer a rough 
ſyſtem and random principle, if calculated 
to fave time, and come near enough the 
truth for general practice, I endeavoured, 


from a comparative view of my continued 


experiments hereon, to accommodate thoſe 
of this deſcription with ſomething in their 
own way. Por having obſerved, in the 
example before us, that my firſt wort 
gained 2.49 pounds per barrel in gravity, 
by its evaporation from the copper to the 
gyle-tun ; that my ſecond gained 2.04 
pounds by the ſame means ; and that my 
third increaſed only 1.58 pound, from a 
ſimilar cauſe, I immediately concluded 
that certain principles might be eſtab- 
liſhed for the purpoſes above alluded to, 
ſufficiently ſatisfactory for the mere man 
of buſineſs; and accordingly, after duly 
digeſting the ſeveral reſults of my own 
long practice, I ſketched out the Table of 
the increaſe of the gravity of Wort, occaſioned 
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by evaporation in the cooler ; by the adoption 


of which, the careful practitioner will not 
be ſubject to an error of more than a ſmall 
part of a pound per barrel, in his intend- 
ed gravity. In caſe of this adoption, no- 
thing more 1s neceflary than to deduct 
from the intended ſpecific gravity, the cor- 
reſponding increaſe of gravity in the table, 
and the remainder will be that ſpecific 
gravity the wort ought to have when 
turned out of the copper. For inſtance, 
in the table againſt 34, is the ſum 2.40, 
as indicating the increaſe of gravity, which 
being deducted from 34, the gravity in- 
tended, the remainder, 31.6, ſhews the 
ſpecific gravity of the wort in the copper, 
which is only a difference of 0.16 leſs 
than that indicated by the more accurate 
calculation of the table before recom- 
mended.* 
In 


* Since writing this article, the table has been collated 
with, and corrected by the Table of Evaporation, ſo that 
it may be adopted with as great accuracy as actual pralice 
can attain to, as will appear in the following ſection. 
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In order the more expeditiouſly to cool 
the ſpecimen of wort taken out of the 
copper, for the purpoſe of noting its ſpe- 
cific gravity, I cauſed to be made the Re- 
 frigerator, already deſcribed, the appli- 
cation and uſe of which being hereafter 
particularly treated of, I ſhall proceed to 
the conſideration of the wort in the 
coolers, preparatory to its being ſubmitem 
to the action of fermentation. 


SECTION IV. 


OF FORMING AVERAGE GRAVITIES, IN 


ORDER TO PRODUCE THE CERTAIN 


FOUNDATION OF UNIFORM STRENGTH. 


The firſt wort, in the above-quoted 
example, being cool, I took the guage 
and ſpecimen, and found the quantity and 
gravity to be as before- mentioned. Had 
this been fermented alone, this ſimple 
proceſs would have been ſufficient to have 
indicated its quantity and quality; but as 
other worts were to be added to it, my 
experiment thereon was not final. I 
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therefore proceeded in like manner with 
the ſecond wort, and making a ſuppoſition 
that theſe two only were to be fermented 


together, I demanded the average gravity 


of the commixture. To ſolve this 1 
added 736.37 pounds, the net ferment- 
able matter of the firſt, to 561, the net 


fermentable matter of the ſecond, the ſum 


of which was 1297.37 pounds.—lI then 


added 21.5 barrels, the quantity of the 


firſt, to 22 barrels, the quantity of the 
ſecond, and dividing their ſum (43.5) in 


1297-37; the ſum of the fermentable mat- 
ter, the quotient, 29.82, ſhewed the 


average ſpecific gravity required. 


In like manner I added together the 


ſeveral net aggregates of the fermentable 


matter of all the three worts, the ſum of 
which, 1635.62 pounds, being divided 
by 64 barrels, the ſum of their ſeveral 
quantities, I found that 25. 55 pounds 
per barrel (the quotient) was the average 
ſpecific gravity of the whole gyle. 


To 
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To have conſidered either of theſe ave- 
rages as a ſtandard, and to have endea- 
voured to produce it accordingly, I muſt 
have recurred to ſome of my former cal- 


culations on this ſubject. In the firſt 


caſe, ſuppoſing it to have been intended 
that the two firſt worts ſhould have been 
fermented together, and that 29.82 pounds 
per barrel was the average gravity re- 


quired, I ſhould have ſuffered the firſt 


wort to have been boiled its appointed 


time, without having examined its gra- 
vity till in a proper ſtate in the cooler; 
having then found it to be 34.25 pounds 
per barrel, I ſhould have proceeded to 
conſider how far the ſecond wort of 29.4 
barrels, at 17.6 pounds per barrel (at that 
time in the copper) ſhould be evaporated, 
ſo as to have produced the average intend- 
ed. For this purpoſe, I ſhould have 
made a ſuppoſititious eſtimate that the 
two worts would be finally of equal quan- 
tities, and thence multiplying 29.82, the 
required average, by 2, and from the pro- 
duct 59.64, deducting the gravity of the 
W  - firſt 
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firſt wort, 34.2 5, I ſhould have diſcover- 


ed that 25.39, the remainder, was the 
required gravity of the ſecond wort ; but 


the quantity of both worts not being equal, 


this gravity is ſuppoſititious, ſerving only 
to eſtimate therefrom the amount of the 
fermentable matter imbibed by the hops, 


in order to aſcertain the net remainder, 


preparatory to the calculation of the true 
ſpecific gravity required ; whence, accord- 


ing to the manner juſt inculcated, I 


ſhould have proceeded to have calculated 
the gravity it ought to have, on being turn- 


ed out of the copper, finally to producethat 


required gravity. For example, 


In the under- back 29.4 barrels, at 17.6 = 517.4 lbs. 
Add, fam brought in by 5 barrels of the EOS 
firſt wort remaining in the hops, at 
34.227 171.25 — 


Dedud, ſum retained by the hops with 
5 barrels of this wort, calculated at 


25+39 „ ——Ü—U— — K —ñ— 


Apparent net aggregate — — 561. volbs. 
Add, net aggregate of the firſt wort + 736.37 — 


126.95 — 


Total ! 1298. o) lbs. 
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This ſum being divided by the W890 


average, 29.82, the quotient, 43-53, is the 


number of barrels of which the two com- 
bined worts are to conſiſt; deducting from 
this 21.5, the number of barrels in the 
firſt wort, the remainder, 22. 03, is the 
final number of barrels in the ſecond; 
which number divided in 561.7, its 
apparent net aggregate of fermentable 
matter, ſhews the required final gravity 
of the ſecond wort to be 25.49 pounds 
per baue 


Then, to the ſinal quantity of wort in the 
cooler-- == = - = - - = = 22,03 barrels, 


Add, the amount of the evaporation, in the 
proportion of 8.7 per cent. (as per table) 
which on 22.03 barrels is - - - - - =» 1.91 — 


And the total quantity of wort, at the time 
of being turned « out of the copper, is - 23. 94 barrels. 


* 


Dividing this in 561.7, the apparent net 
aggregate, ſhews the ſpecific gravity of 
the wort in the copper to be 23.46 pounds 
per barrel, Or, purſuing the ſhort me- 
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thod before mentioned, the calculation 
would have run thus : 


Specific gravity required - - - - - - 25.49 lbs. 


Dedudt, increaſe of gravity by evaporation - - 2.06 — 


Gravity of the wort in the copper -- - 23.43 lbs. 


The difference in theſe two calculations, 


reſpecting the gravity of the wort in the 


copper, being only o. oz per barrel, it is a 
natural inference that for general prac- 
tice, the latter, unſcientific as it appears, 
will be preferred, for the ſake of caſe and 


expedition. 


I come now to the real ſtate of the 
brewing before us, . e. the three worts 
being intended to produce one uniform 
liquor, by being blended and fermented 
together, my attention was directed to the 
certain means of producing the average 
gravity required for the whole gyle, on 
the principles here laid down, 


Premiſing that 25.55 pounds per bar- 


rel was the average gravity, I paid no 
regard 
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regard to the gravity of the two firſt worts 
in the copper, but ſuffering them to boil 
their proper time, I made the neceſſary 
experiments on them in the coolers, and, 
according to the calculation juſt adduced, 
found their average gravity to be 29.82, 
as before mentioned. This I conſidered 
as the average of two-thirds of my whole 
length, and that the laſt wort was of courſe 
to ſupply the remaining one-third. I 
therefore multiplied 25.55, the required 
average gravity, by 3, the number of the 
worts, and the product was 76.65; from 
which deducting 59.64, the product of 


the average gravity of the two firſt worts, 


multiplied by their number, 2, and the 


remainder 17.01, ſhewed the ſuppoſititi- 
ous gravity of the third wort, on a pre- 
ſumption of its quantity being the one- 
third part of the whole, 


I then purſued my former method of 


calculation to find out its true, final ſpeci- | 
fic gravity, and thence to deduce the gra- 
Vity it ought to have in the copper, in 


order 
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order to produce the ſaid final ſpecific 
gravity in the cooler, v2. 


In the underback 30.26 barrels, at 9.25 = 279.9 lbs. 
Brought in by 5 barrels of the ſecond Oe 
wort, remaining in the hops, at 25.5 127.5 — 


| 3 407.4 — 
Retained by the hops, with 5 barrels of 


this wort, calcuated at 17.1 85.05 — 


+  W*.:- + * 


Apparent net aggregate = = = 322.35 — 
Add, net aggregate of the two former worts 1297.37 


Total - - 1619.72 — 


Which total divided by 25. 5 5, the required 
average gravity, ſhews 63.4 to be the 
number of barrels contained in the whole 
three worts ; from which deduct 43.5, 
the contents of the firſt and ſecond, and the 
remainder 19.9, is the final number of 
barrels in the third wort ; which num- 
ber being divided in its net fermentable 
matter, 322.35, gives 16.2 pounds, the 
true ſpecific gravity required. 
Theo, to the final quantity of the wort in the 

cooler - r- 19.9 barrels. 
Add, the evaporation (as per table) of 10.5 

per cent. which on 19.9 is 2.08 — 


And the total quantity of wort, at the time of 
being turned out of the copper, is - - - 21.98 barre!3. 


— — 


Which 
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Which ſum being divided in 322.35, the 
net fermentable matter, indicates the ſpe- 


cific gravity of the wort in the copper, as 
above, to be 14.66 per barrel; which, by 
the ſhort ſyſtem before referred to, would 
have appeared thus : 


Specific gravity required - - = - - - - - 16.2lbs. 
Dedud, increaſe of gravity by evaporation - -.= 1.57 


Gravity of the wort in the copper - - - 14. 63 lbs. 


Thisagain exhibits an erroneous difference 
of 0.03 per barrel, from the former cal- 
culation ; and this difference, as I have 
before ſuggeſted, will moſt probably be 
diſpenſed with, in the hurry of buſineſs, 
for the ſake of the diſpatch neceſſary in 
the general proceſs of brewing ; nor, in- 
deed, is a nearer approach to mathematical 
certainty to be generally expected, in a bu- 


ſineſs conducted on fo large a ſcale as that 


of the brewery, for reaſons before ex- 


plained, 
Had 
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Had two of theſe worts been boiled to- 
gether, a practice ſometimes adopted, no- 
thing more would have been neceſſary 
than to have multiplied the quantity of 
cach by its gravity, and by adding the 
products of both together, to have conſi- 
dered their ſum as the contents of one 
wort, and to have proceeded as above in- 
dicated, for the production of the gravity 
required, 


If we compare the reſult of theſe calcu. 
lations with the actual ſtate of the ſeveral 
worts, we ſhall indalittle variation, which 
is not to be avoided, According to the 
real products of the firſt and ſecond worts, 
their average gravity, as above ſhewn, was 


29.82 pounds per barrel, the ſecond being 


22 barrels at 25.5; but, by my mode of 
calculation, the latter being 22.03 barrels 


at 25.49, the former conſequently ap- 


peared 29.79 pounds per barrel. In like 
manner, the real aggregate quantity of 
the three worts was 64 barrels, whoſe 
average gravity was 25.55 pounds per 

| barrel, 
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barrel, whilſt the calculated quantity was 
only 63.4 barrels at 25. 54 N per 
barrel. 


The cauſe of this ſmall difference (ex- 
cluſive of the irregular draining of the 
wort, before treated of) exiſts in the im- 
practicability of previouſly aſcertaining 
the preciſe quantity of fermentable matter 
finally contained in the latter wort, which 
alone is to fill up the meaſure of the cal- 
culation, and produce the required ave- 
rage. For inſtance, I knew that my 


third wort contained 279.9 pounds of 


fermentable matter; I knew alſo that 
the 5 barrels of the ſecond wort, brought 
into this by the hops, made an addition 
thereto of 127.5 pounds; and that the 
then groſs aggregate of fermentable mat- 
ter was of courſe 407.4 pounds. Could 
this have remained entire, the calculation 


would have been ſimple, and the average 


certain; but as I was convinced that 
the 5 barrels of wort thus brought in, 
would only be diſplaced by as much of 
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the preſent wort, ſo that 5 barrels of this 
would ſtill be retained by the hops ; and 


as it was indiſpenſible that its ſpecific gra- 


vity, at the time of this retention, ſhould 
be aſcertained, in order to diſcover what 
portion of the fermentable matter would 


be retained therewith, and, of courſe, what 


would remain to be added to that of the 
preceding worts, I had no other means 


of obtaining this information, than by 


eſtabliſhing a ſuppoſition that the wort in 
queſtion muſt be, when in the cooler, 
equal in quantity to one-half of two 
worts, or to one-third of three; and that 
its final ſpecific gravity muſt conſequently 
be deduced from a ſuppoſititious gravity 
founded on thoſe proportions. Thus, in 


the example before us, I was under the 


neceſſity of ſuppoſing the quantity of my 


laſt wort to be finally equal to one-third 


part of the whole, and as its groſs con- 
tents were 407.4 pounds, I thence cal- 
culated the ſuppolititious gravity of 17.01 
pounds per barrel, which reduced the ſup- 
poſed one-third to 0.6 barrel leſs than it 

after- 
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afterwards appeared to be ; yet as this 
uncertain principle has only relation to the 
quantity inbibed and retained by the hops, 
it has ſo little effe upon the general ave- 
rage, reſpecting either quantity or quality, 
as ſcarcely to merit notice ; eſpecially as 
the general practice of the brewery aims 
at producing the worts as equal in quan- 


tity as poſſible, 


Theſe rules and obſervations having, 
I preſume, ſufficiently explained the 
means of aſcertaining average gravities, 
I ſhall now proceed to point out the end 
and purpoſe of their eſtabliſhment. 


_ SECTION V. 


THE UTILITY OF ESTABLISHING A 


STANDARD GRAVITY, AS CONDUCIVE 
TO THE FORMING THEREFROM AN 
ESTIMATE OF THE VALUE OF BEERS 
OF DIFFERENT QUALITIES, 


Were it in the power of the brewer 
to diſpoſe of his liquor at a price pro- 
portioned to the quantity of malt em- 

_  ployed, 
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ploycd, or rather, according to the portion 
of fermentable matter it contains, eſtima- 
ted from the price of the malt itſelf, the 
application of the inſtrument, as above 
directed, would immediately lead to the 
value of beers of every ſtrength, deduced 
by the ſimpleſt calculation, from their 
average ſpecific gravities only; but ſince 
almoſt every ſituation has its eſtabliſhed 
price and ſtrength, which, being entirely 
local, have no reference or relation to the 
prices or qualities of the beers of other 
places, nor are ſcarcely ever to be regu- 
lated by the coſt of the materials them 
ſelves, it will be neceſſary to eſtimate the 
local value of beers of different qualities, 
by the relative proportion which the 
ſtandard gravity of the wort bears to the 
obtainable price of the liquor which ex- 
perience has ſhown to be producible from 
that ſtandard. Thus, if it were required 
to brew beer of a different quality, to 
accommodate different conſumers, the 


required ſtrength being once known, we 
have 
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have then to calculate, from the gene- 
ral ſtandard gravity, the price at which 


it ſhould be ſold, in order to be propor- 


tionably beneficial with the fale of the 


ſtandard liquor ; or, the price being limit- 
ed, we have in that caſe to diſcover what 


ſtrength muſt be produced for that price, 
to be beneficial in a like relative propor- 


tion. For inſtance, ſuppoſing 25 pounds 
per barrel to be the general ſtandard allu- 
ded to, and that the beer produced from 
it ſold for 25 ſhillings per, barrel, clear of 
the duty, which ſhould not be included, 
it is an obvious inference that the pro- 
duct of any other gravity would be pro- 
portionably advantageous, if fold at the 


rate of one ſhilling per barrel for every 


pound of fermentable matter it previouſly 
contained. Hence, if forty pounds per 
barrel were the required gravity, the 
price ought to be forty ſhillings, exclufive 
of the duty; or if the obtainable price 
were limited to thirty-ſix ſhillings, or 
any other ſpecific ſum, the proportionate 
| | Y | gravity 
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gravity or ſtrength would be thirty-ſix 
pounds per barrel, or ſuch other gravity 
as ſhould be correſpondent to the ſpecific 
price. In like manner, were the ſame 
ſtandard to be eſtimated at a different 
rate, a fimilar proportion muſt take place. 
Thus, premiſing the ſtandard price to be 


but twenty-three ſhillings per barrel, 


excluſive of the duty, we ſhould ſay, for 
a required gravity of forty pounds per 
barrel, as twenty-five pounds, the ſtandard 
gravity, is to twenty-three ſhillings, the 


ſtandard price, ſo is forty pounds, the re- 


quired gravity, to 36.5 ſhillings per barrel, 
the required proportionate price. Or, in 
the inſtance of the price being given, ſup- 
poſing it to be thirty-fix ſhillings per 
barrel, we ſhould then ſay, as twenty- 


three ſhillings, the Randard price, is to 


twenty-five pounds, the ſtandard gravity, 


ſo is thirty-ſix ſhillings, the given Price; . 


to 39.13 pounds per barrel*, the requir- 
ed proportionate gravity. 

The 

* It may be perla to remark, that the ſpecific gravity 

every where mentioned in this article, is that of the wort in 


the cooler, at a fermentable temperature. 
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The propriety and utility of theſe cal- 
culations will be obvious to every one who 


is occaſionally engaged in the produc- 


tion of ſtrong beers intended to bear dif- 
ferent prices; and even in that of ſmall 
and table beer, they will not be undeſery- 
ing of attention. : 


According to our firſt ratio, we ſhould 
learn, that if we ſuffered our ſmall beer to 
be of a gravity exceeding fix pounds per 
barrel, when ſold at the price enjoined by 


law, it would be a leſs advantageous 


branch than that of ſtrong; and were a 


table- beer to be demanded, we could im- 
mediately calculate the gravity it ought 


to have, as above inculcated, proportioned 
to the price we ſhould obtain for it ; and 
that with a degree of preciſion to which 


the uſual vague mode, of eſtimating fo 


many barrels per quarter, can in no wife 
bear a compariſon; and which muſt totally 
put to ſhame that more vague and barba- 
rous appeal to the palate, authoriſed by 
the board of exciſe, or aſſumed by its 
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officers, in characteriſing or determining 
the quality of worts, as a rule for their 
conduct in the charge of the duties; or 
rather, as a means of detecting frauds, 
or preventing impoſitions upon the re- 
venue. 


SECTION VI. 


OF THE ATTENUATION OF THE FER. | 
MENTABLE MATTER, OR AN ATTEMPT 
TO ASCERTAIN THE STRENGTH OF 
MALT-LIQUORS, BY A COMPARATIVE 
VIEW OF THEIR SPECIFIC GRAVITIES, 
PRIOR AND POSTERIOR TO THE AC- 
TION OF FERMENTATION. | 


In order to aſcertain how far the 
apparent flrength, or the inebriating qua- 
lity of beers, fairly produced by fermen- 
tation, had a relation to the quantity of 
fermentable matter attenuated by that 
action, I proceeded to examine ſeveral 
different kinds of malt-liquor, whole pre- 
vious or average gravity had been duly 
noted, and the reſult of that enquiry was 


as follows: 
| STRONG 
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TABLE BEER. 
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On taking a comparative view of theſe 
ſpecimens, and obſerving that the amount 
of the attenuation did by no means 
correſpond with the original gravity, or 
that different worts were not attenuated 
in proportion to their reſpective gravities, 
I was led to conclude, that all my for- 
mer conjectures on this ſubject were 
erroneous ; eſpecially when I conſidered 
that liquors equally attenuated, though 


originally of very different gravities, had 


apparent ſtrength, or inebriating effects 


more nearly proportioned to their ſeverai 


gravities, than to the amount- of their 
reſpective attenuations. | | 


To 


— * (r 
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To be aſſured of this, I put one beer 


_ gallon of the frong ale, (No. 5) into a ſmall 
ſtill, and having drawn over one wine 
quart (before the completion of which, 


the liquor which came over had, for 
ſome time, been mere water) I found, 
by experiment, that the ſtrength of the 
liquor thus diſtilled, was 36. 4 parts of 
100 proof ſpirit; or that the compoſi- 
tion conſiſted of 36. 4 equal parts of proof 
ſpirit, and 63,6 of water. Then faying, 


if one gallon of ale produce o. 364 quart 


of proof ſpirit, 36 gallons will produce 
13.1 quarts; by which I diſcovered, 
that an attenuation of fermentable mat- 
ter to the amount of 18.4 pounds per 
barrel, produces 13.1 quarts, wine mea- 
ſure, of proof ſpirit. 


I then took one gallon of the wake 
porter, (No. 5) the amount of whoſe atte- 
nuation was 18 pounds per barrel, and 
diſtilling, in like manner, one wine-quart, 
its ſtrength appeared to be 37.3 parts of 
100 proof ſpirit, which was in the pro- 
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portion of 13.4 quarts per barrel. 80 
that, in this experiment, the attenuation 


of 18 pounds per barrel, produced 13.4 


quarts of proof ſpirit; a quantity rather 


_ exceeding that of the former experiment, 


though the attenuation was fomewhat 


lefs; which I am inclined to attribute 
to ſome little difference in the accuracy of 


conducting them; the former having 
boiled over at firſt, which might occaſion 
ſome loſs of ſpirit, though the liquor 
thus thrown over was carefully returned 
into the fill. 


Several other diſtillations which I made, 
with various ſucceſs, ſerved to convince 
me, that. though the quantity of ſpirit 


produced, did not, in my experiments, 


exactly correſpond with the amount of 
the attenuation, in the ratio above- quoted; 
yet the relation between them was ſuffi- 
ciently near to warrant my opinion, that, 
by a diſtillation conducted on a larger 
ſcale, and with meaſures more philoſo- 


5 phically correct, it will be found that 


every 
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every pound of fermentable matter at- 
tenuated by the action of fermentation, 
will produce the ſame quantity of proof 

ſpirit, by diſtillation, whether that atte- 
nuation has been effected in a ſtrong 
wort of 40, or a weak one of 10 pounds 
per barrel. 


My preſent experiments, which I muſt 
acknowledge to have been too imperfect 
and inaccurate to juſtify my founding a 
ſyſtem upon them, do indeed, tend to a 
ſuſpicion that the attenuation of weaker 
worts, produces a ſomewhat greater por- 
tion of ſpirit than that of the ſtronger. 
Thoſe which I have noted are the fol- 


lowing : 


No. Geld of wort. | Attenuation. | Spirit produced. 


I A0. olbs. —18.4lbs.] — 13. 1 quarts. 
2 — 23.3 — —18.0o— | —13.4 — 
3 —25.2— [—13.7— | — 11.6 — 
4 . r 
51 OR , | — SE 


Now if we eſtabliſh the ſecond experi- 
ment as a ſtandard (having been the beſt 


conducted) and calculate the propor- 
tionate 
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tionate quantity of ſpirit producible from 
the ſeveral attenuations of the other ex- 
periments, they will ſtand thus: 
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From this view of the ſpirit actually 
produced, and the ſeveral proportions 
producible, according to calculations made 
from the quantity obtained by a very 
accurate experiment, it is evident that 
there 1s a correſpondent relation between 
the portion of fermentable matter attenu- 
ated, and the ſpirit produced by ferment- 
ation, entirely independent of the origi- 
nal gravity of the wort, or the apparent 
ſtrength of the beer, though that relation, 
as not immediately neceſſary to my pur- 
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poſe, I have not as yet had leiſure to 


examine, with that accuracy and preciſion 
requiſite to eſtabliſh ſo novel a diſcovery. 


In the inveſtigation of this ſubject there 
1s, however, a circumſtance preſents it- 
{elf to our conſideration, of which I was 
not at firſt aware; and that is, the con- 
viction, from theſe experiments, that be 
apparent ſtrength of malt liquors, or that 
mebriating effeft which they produce upon 
the animal frame, does not entirely conſiſt 
of ardent ſpirit. 


To prove this, we need only advert to 
the experiments juſt noticed, where we 


| ſhall ſee that ale fo very ſtrong as that 
produced from a gravity of 40 pounds 


per barrel, yielded no more ſpirit (the 
produce being ſtrictly leſs) than the 


weak porter in the ſecond experiment, of 


23.3 per barrel; though the ſame perſon 
drinking an equal quantity of each, would 
have found their effects to have been 


powerful, rather in proportion to their 


reſpec- 
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reſpective gravities, than to the quantity 
of ſpirit producible from them. Indeed, 
it we confider the ſmall portion of ſpirit 
contained in this ſtrong ale; that it is not 
the one twelfth part of the whole ; and 
that yet this ale (of the Burton kind) 
would produce as potent an effect upon 
the drinker, as the ſame quantity of 
ſpirit and water, confiſting of one fifth, 
or at leaſt one ſixth part of the former; 
we ſhall be convinced that there is an- 
other principle in malt-liquors (if not in 
all fermented liquors) beſides that of hi- 
rit, which contributes to that inebriating 
quality to which common uſage has affix- 
ed the name of /?rength. 


If we ſuppoſe this ſtrength, in the pre- 
ſent caſe, to be equal to a commixture 
of ſpirit and water containing one fixth 
part of the former, we ſhall then find that 
this new principle is equal in effect to 
the quantity of its concomitant ſpirit ; 
for ſuppoling each to be one twelfth part, 
the ſum of them both will be juſt equal 


to 
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to the quantity of real ſpirit in the com- 
mixture abovementioned, as their effects 
are equal; and till we have a better clew 
to direct our judgment herein, than the 
ſenſibility of the palate, or the ſtrength of 
the brain, we muſt be content with pro- 
bable conjecture, and rational hypotheſis 
for our guide. 


The moſt natural ſuppoſition which 
occurs to me, on the preſent occaſion, is, 
that the principle here alluded to is the 
' gas or fixed air, produced by, and inhe- 
rent in all fermented liquors, fo long as 
they contain the leaſt eſſential particle of 
their original compoſition, or of thoſe 
conſtituent parts which form their value ; 
and as the production of ardent ſpirit 
is the criterion of vinous fermentation, 
and as that fermentation is always pro- 
ductive of the e air I am here treat- 
ing of, it is a moſt probable conjecture 
that their prduction being concomitant, 


ab initio, ſo is their exiſtence inſeparable, 
{0 
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ſo long as their laſt and leaſt t charadteriſlic 


PETITE remains. 


That they are thus conſtantly and in- 
ſeparably attendant on each other, ſo long 
as the liquor which produced them merits 
our obſervation, may be eaſily demon- 
ſtrated. Simple diſtillation proves the ex- 
iſtence of the /þ:r7, and the leaſt motion or 
cloſe confinement of the liquor ſhews that 
of the fixed air, by its inceſſant attempts 
to eſcape. Beer newly drawn from the 
caſk, or agitated in a glaſs after remaining 
in a ſtate of quietude, having by either 
means the coherence of one particle to an- 
other diſturbed, is deprived of a conſide- 
rable portion of air, which is thence ſet at 
liberty, and its eſcape is viſible to the eye. 
The ſame effect is obſervable after beer 
has been ſome time confined in a bottle, 
by which means the perpetual tendency of 
the air to eſcape is prevented ; for no 
ſooner is the cork drawn than the air 
ruſhes with impetuoſity from every part, 


to the furface, where its eſcape is as fen- 
| ſible 
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ſible to the ſmell, as its progreſs thither is 
viſible to the eye.* 


Its exiſtence, as air, cannot be more in- 
controvertibly proved; and that it flies off 
with, or rather before the ſpirit, in diftil- 

lation, there is not leſs doubt. The ſmell 
diſcovers its avolation and eſcape before 
the ſpirit is ſufficiently rarefied to riſe ; 
for being more volatile, it muſt, of neceſ- 

ſity, come over firſt ; and the vapidity and 
nauſeous flavour of the caput mortuum 
which remains, after the ſpirit is drawn 
off, ſeem to indicate that the fixed air has 
taken its flight with its companion, though 
the latter, only, 1s arreſted in a palpable 
form. 
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Having thus demonſtrated that fixed 
air is the conſtant attendant of the ſpirit 
produced in malt-liquors, it remains for 
us to endeavour to inveſtigate the cauſes 


of 


* Air is ſo abundant in malt-liquor, that if a glaſs be ſet 
in the receiver of an air-pump, on exhauſting the air out of the 
receiver, the air in the malt-liquor will ruſk out fo violently as 
to convert the whole into a froth, 
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of its irregular produce, and to examine 
its claim to thoſe effects which are ever 
conſequent to that quality generally term- 
ed flrength. 


Though in the inſtance juſt now ad- 
duced, I have ſuppoſed the fixed air and 
the ſpirit to be equal, from obſerving their 
united effects upon the drinker of the 
liquor which contained them, and from a 
compariſon of ſimilar effects produced by 
a liquor of definite ſtrength, I do not 
thence mean to infinuate that they are al- 
ways equal in quantity or effect, the con- 
trary of which 1s evidently the caſe ; for 
the different proportions of either can only 
reſult from accidents dependent on the 
previous ftrength or gravity of the wort, 
the mode of conducting the buſineſs of 
fermentation, and the manner of preſery- 
ing the fermented liquor. 


With reſpe& to the former particular 
(the gravity of the wort) we ſhall be con- 
vinced of the inequality of the produc- 

tion 
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tion of theſe two principles, by attending 


to the few experiments above noted. 
In the firſt and ſecond we ſee the quantity 
of ſpirit actually produced was nearly equal, 

yet the gravities of the worts were different 
in a ratio of 3 to 5, and the inebriating 
effects of the liquors, when fermented, 
were nearly different in a like proportion. 
Hence, taking it for granted that our firſt 
experiment contained fixed air equal in 
effect to the ſpirit which it produced, (i. e. 
one twelfth part of the whole) and eſtab- 
liſhing that as a ſtandard, we can calcu- 
late the real ſtrength or inebriating qua- 
lity of the ſecond, according to the pro- 
portion of its previous gravity, by ſaying, 
as 40, the gravity of the firſt, is to 23.3, 
the gravity of the ſecond, ſo is 12, the 
ſuppoſed portion of fixed air in the firſt, 
to 7, the proportionate quantity of fixed 
air in the ſecond. Then adding the ſpi- 
rit producible, according to the ferment- 
able matter attenuated, to their reſpective 
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portions of fixed air, the ſtrength of the 
two liquors will ſtand thus : 


Firſt experiment, from the ſtrong Ale, No. 5. 
Opirit - - = 12 
Fixed air - - 12 


[nebriating quality - 24 parts of 144.* 
Second experiment, from the Porter, No. 5. 
Spirit - - - - 12 
Fixed air - 7 


Inebriating quality - 19 parts of 144. 


Hence we ſee that the inebriating qua- 
lity of the ſecond exceeded the proportion 
of its gravity, merely by an extra produc- 
tion of ſpirit, the conſequence of a dif- 
ferent mode of conducting the fermenta- 
tion ; for had the ſpirit produced been in 
the ratio of its gravity, the inebriating 
quality would have only been 14, inſtead 
of 19 parts of 144; for, as 40 is to 23.3, 
ſo is 24 to 14. 


If we try the third experiment by the 
ſame rule of proportion, we ſhall find that 
— „ it 
* The number of quarts in a barrel. 
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it falls ſhort of the ſecond, though from 
a wort of ſuperior gravity, from the ſame 
cauſe which operated in favour of the lat- = 
ter, in the production of the extra portion | 
of ſpirit juſt mentioned. For example, as 4 
40, the gravity of the firſt experiment, is 
to 25.2, the gravity of the third, ſo is 12, 
the ſuppoſed portion of fixed air in the 
firſt, to 7. 5, the proportionate fixed air in 
the third. Then eſtimating the producible 
portion of ſpirit (10.2 wine quarts) at 9g 
quarts beer-meaſure, the ſtrength of the 
beer will be thus eſtimated : 
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Third experiment, from the common Ale, No. 5. 
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Inebriating quality - 16. 5 parts of 144. . 


Vet this, though it fell ſhort of the 
ſtrength gained in the ſecond experiment, 1 
exceeded the ratio of the firſt; for, ac- _ 1 \. 
cording to that proportion, it would have . 
been little more than 15. 
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We are hence led to the conſideration 
of the ſecond operating principle in this 
buſineſs, z. e. the mode of conducting the 
fermentation, which has a very conſider- 
able influence on the production of both 
the fixed air and the ſpirit. 


In thefirſtexperiment, the great ſtrength 
or denſity of the wort requiring a greater 
force in the fermenting principle than was 
admiſſible in that particular practice which 
was to be productive of the qualities re- 
quired in that particular liquor, & tne por- 
tion of ſpirit was of courſe leſs than it 
might have been, if a ſtronger ferment 
could have been conſiſtently adopted. On 
the contrary, the ſecond experiment hav- 
ing had all the auxiliary force which can 
be applied to a fermentation intended to 
produce a potable vinous liquor, the atte- 
nuation of the fermentable matter exceeded 
three-fourths of the whole, whilſt that of 
the firſt did not proceed much further 
than nine-twentieths, the conſequence of 
which was, that extra-quantity of ſpirit 


obſerv- 
Ale, of the Burton kind. 
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obſervable in the ſecond. And that the 
quantity of fixed air in the latter was not 
equal to that of the former may be attri- 
buted to the extraordinary force of the 
fermentation, which carried off a great 
portion of it during its action; for it is 


not to be doubted that fermentation, con- 
ducted in a certain powerful manner, and 


carried to a certain length, will fo far de- 
prive the liquor of its fixed air as to ren- 
der it ſcarcely diſcernible. It may, there- 
fore, be eſtabliſhed as a principle, that 
the quantity of ſpirit produced by an im- 


Perfect fermentation is leſs than the portion 


of fixed air remaining in the fermented 
liquor in an active flate ; and that a fer- 
mentation carried to its utmoſt length, diſſi- 
pates its fixed air in proportion as it increaſes 
its quantity of ſpirit. 
A corroborating circumſtance, in ſup- 
port of this principle, occurs in the defi- 
ciency of yeaſt, obſervable in conſequence 
of an imperfect fermentation ; for as wort 
abounds in dormant, inactive air, en- 
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veloped in the fermentable matter, it is no 


ſooner put into action than it ſeeks to diſ- 


entangle itſelf, and in its eſcape becomes a 
doubly operative principle, viz, genera- 
tive, in the production of ſpirit ; and ex- 
cretory, in the ſeparation of the mucila- 
ginous parts of the fermentable matter, 
which aſſumes the form of yeaſt ;* whence 
the more it is diſſipated, the greater is its 
produce in theſe two articles, and vic 


Der ſg. 


The laſt particular which engages our 
attention, on this occaſion, is the effects 
reſulting from the manner of preſerving 
the liquor. That this has an influence on 
the apparent ſtrength will be generally 
acknowledged ; but whether it beattribut- 
able to an additional production of ſpirit, 
or to an increaſe of fixed air, or to a 
participation of both, I cannot take upon 
me to demonſtrate, not having had op- 


portunity to apply the ſtill to the fame 


liquor, at different periods, and in different 
modes 


Ses e 4. 
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modes of its preſervation. I am, never- 
theleſs, inclined to the opinion that the 
ſeparation of the fixed air, as more ob- 
vious to the ſenſes, is the more probable 
cauſe of that difference in ſtrength diſtin- 
guiſhable in malt-liquors kept in bottles, 
though I do not mean to infinuate that 
there is not a ſimilar addition to the ſpirit, 
when kept in caſks, nor a partial addition 
of each in both caſes. What I wiſh to 
demonſtrate is, the certainty of the fact, 
that fixed air is ſeparated poſterior to the 
completion of vinous fermentation ; after 
the liquor is become potable ; and even 
after accident or negligence has deſtroyed 
ſome of its moſt valuable qualities, and 
rendered it unfit for uſe, 


It is well known that during fermenta- 
tion, the production of the fixed air is fo 
abundant, that were not means provided 
for its eſcape, the ſtrongeſt veſſels could 
not contain it; and as the force of that 


action abates, the avolation of the air pro- 


portionably decreaſes, ſo that when the 
4 liquor 
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liquor is in a quieſcent ſtate, the eſcape 
of the air is not perceptible. Yet after 
the caſk is cloſed, and it finds no other 
vent than through the pores of the wood, 
we frequently perceive it collected in ſuch 
force as to ruth out with great violence ſo 
ſoon as an aperture is made in the caſk, 
and even to force a conſiderable quantity 
of liquor with it, to the height of five or 
fix feet. For want of ſuch vent, I have 
often ſeen the head of a very ſtrong caſk 
entirely convex, from the internal preſſure, 
and have ſometimes ſeen one burſt with 
an exploſion, little ſhort of the report of 
a ſmall piece of ordnance, 


The ſame effect is obſervable on a 
change of the temperature of the external 


air, from cold to warmer, and that after 


the liquor has been for ſome months ap- 


parently quiet; for in this caſe, the fixed 


air being rarefied, eſcapes in greater quan- 
tity, and produces effects ſimilar to thoſe 


A 
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A further proof of the continual pro- 
duction of this air, 1s the recovery and me- 
lioration of beers which have been quite 
vapid and undrinkable, by the ſimple 
operation of bottling only. The cauſe of 


vapidity being nothing more than the 


total eſcape of the fixed air at that time 
generated, and the beer being thus de- 
prived of its vital principle, can recover by 
no other means than thoſe of an effectual 
prevention of all further eſcape, till ſuch 


a portion of fixed air is again generated 


as will ſupply the place of that. which is 
loſt. In that caſe, bottling is the moſt 
efficacious remedy, particularly if the bot- 
tles be placed in a temperature ſomewhat 
warmer than that wherein the caſk was, 
from which it was drawn, By this 
means the liquor, being {till generative of 
fixed air, is again repleniſhed with it, 
which effects it recovery; and that gene- 
rative principle continuing ſtill active, the 
air becomes abundant (all eſcape being 
prevented) which is * of ripeneſs, 
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commonly ſo termed, or that melroration 
above alluded to, 


It now remains for us to endeavour to 
fix ſome criterion by which we may be 


| aſſured that the fixed air thus generated, 


is a component part of the ſtrength of 
fermented liquors. In this having unfor- 
tunately no better guide to direct our en- 
quiries than the vague diſcrimination of 
the ſenſes, we muſt be content to reaſon 
from analogy, till ſome further chemical 
analyſis ſhall lay a foundation capable of 
ſupporting a ſyſtem eſtabliſhed in mathe» 
matical certainty. 


A judgment may be formed on this 
ſubject, by comparing the different effects 
of equal quantities of the fame beer, one 
part taken from the caſl, when it is in a 
quiet ſtate, and the other. from a bottle, 
when ripe and full of fixed air ; in which 
caſe, the apparent ſtrength of the latter 
will be found ſo far to exceed that of the 
former, as ſcarcely to need any other ar- 

gument 
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gument in favour of the air we are treat- 


ing of. 


Of the powerful influence which this, 
as an inebriating principle, has upon the 
animal frame, I can ſpeak from expe- 
rience, and perhaps no inſtance is more 
ſtrongly in point than the following: 
Upon ſome exhauſted, refuſe raiſins, from 
which wine had been juſt made, I poured 
| ſome water, and after it had remained 


on them a ſhort time, I let it drain off, 


when it was ſo ſlightly tinctured, as to 
render it a matter of doubt whether the 
water had imbibed a ſufficient portion 
of the qualities of the raiſins to produce 
the moſt humble imitation of wine ; for 
it was not diſcoloured, but its taſte did 
juſt impreſs a very faint ſenſation of ſweet 


upon the palate, It was, however, ſuf- 


fered to remain till it became ſomewhat 
tranſparent, when it was bottled, for the 
fake of experiment, without having exhi- 
bited any figns of fermentation ; and after 
ſome of it had remained two years, on 
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being poured into glaſſes, it exhibited 
every appearance of Champaigne, hifled, 
ſparkled, frothed, and threw up a brilli- 
ant ſpray exactly imitating that admired 
liquor. Its effects were not leſs extraor- 


dinary ; for they were inebriating in a 


degree nearly equal to thoſe of Port wine, 
though I am convinced there could not 
have been a portion of ſpirit in the liquor 
equal to one-fiftieth part of the whole. 


It may alſo be obſerved, that bottled 
cyder, fretting wines, &c. produce ſimi- 
lar effects from the ſame cauſe. 


The gas, or fixed air reſulting from the 
efferveſcence occaſioned by the commix- 


tion of acid and alkaline ſubſtances, is of 


this kind, as is evinced by the common 
mode of impregnating water therewith, in 
order to imitate that of Pyrmont, the ap- 
paratus for which is in the hands of moſt 
polite people. The effects of this air, 
without a particle of ſpirit, is a tranſient 
exhilaration (J will not call it 7nebriaton) 

| which 
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which paſles off ſo much the ſooner, on 
account of the total want of ſpirituous 
ſubſtance, and generative principle, in 
the fluid which produced it, to e 


| its continuance. 


To the ſame influence may be attri- 
buted the complaint of experienced topers, 
that they are ſooner intoxicated by drink- 
ing different liquors, than they ſhould 
have been had they drunk the ſame quan- 
tity of one fort, though equally ſtrong. 
If mere ſpirit be the only efficient cauſe 
of intoxication, this commixtion of liquors 
could not produce the effect complained 


of; for, in that caſe, it would be indif- 


fereat what liquor becomes the vehicle of 
the ſpirit, ſo long as the quantum is the 
ſame. But this effect ſeems to originate 
from the probable commotion and effer- 


veſcence of the heterogeneous commixture 


in the ſtomach, producing or ſetting at 
liberty the quantity of fixed air, which 
riſing in the head, is the aſfliſtant cauſe 
of their complaint. 
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On the contrary, a fenſible diminution 
of the inebriating effect is obſervable in 
malt liquors grown vapid or flat, agree- 
ably to what has been before ſuggeſted 
on that ſubject. And that the cauſe of thi: 
diminution is the ſame which occaſion: 
their vapidity, (i. e. the loſs or eſcape of 
their fixed air) is evident from this con- 
ſideration; that the difference in effect is 
producible in ſo ſhort a time as that of a 
few hours, during which the expoſure of 


the liquor could not have produced any 


perceptiblediminution of the ſpirit, though 
it might completely have effected the 
eſcape of the fixed air, that being ſo much 


more volatile than the former as to be in 


a ſtate of perpertual avolation. 


If we recur to the ſenſations immedi- 
ately conſequent to the uſe of ſpirituous 


fluids, we ſhall perceive that thoſe occa- 


ſioned by a mixture of ſpirit and water 
are different from thoſe which are thc 
effect of ſtrong malt-liquors ; the pro- 
bable cauſe of which is, that the ſtrength 

| 0! 
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of the former conſiſts of mere ſpirit, and 
that of the latter is part ſpirit and part 
fixed air. The moment that a compound 
of ſpirit and water 1s taken into the ſto- 


mach, it occaſions a hot or ardent ſenſa- 


tion; malt- liquor, on the contrary, excites 
firſt a gentle, genial warmth, which im- 
proves into a mild glow of the ſtomach 
and inteſtines, and differs from the former 
in the ſame degree as the warmth of the 
ſun does from the heat of a fire. 


It is not an improbable ſuppoſition that 


this difference ariſes from the difterent 
texture or conſiſtence of the malt- liquor, 


whoſe ſpirituous particles are blunted or 


ſheathed by the farinaceous mucilage with 
which it abounds; which alſo enveloping 
and being the efficient cauſe of the fixed 
air,becomes the common medium through 
which both that and the ſpirit muſt act; 


whence that gentle ſenſation of warmth 


juſt mentioned, is the firſt and only effect, 


till the heat of the ſtomach has rarefied 


the air, and thence increaſed its action 
and 
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and tendency to riſe, by which means 
thoſe conſequent ſenſations are effected. 
Hence thoſe malt- liquors which are more 
abundant in fixed air, whether ariſing 
from the materials or the proceſs, are 
ſofter upon the palate, and milder in their 
effect than thoſe which have leſs, though 


finally equal. 


' Theſe hints on the ſtrength of malt- 
liquors, may ſuffice for the preſent ; and 


the curiolity and exerciſing the talents of 

ingenuity to a farther and more effectual 

enquiry on the ſubje&, the purpoſe of 

their publication will be fully anſwered. 

SECTION VII. 
PRACTICAL DIRECTIONS FOR THE GENE. 
RAL APPLICATION OF THE INSTRU- 

MENT, IN ORDER TO EFFECT THE PUR- 
POSES BEFORE TREATED OF. 


Having already pointed out the parti- 


parti- 
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particular ſtage of the brewing procels, it 
may ſeem ſuperfluous, perhaps imperti- 
nent, to a clear head and a comprehenſive 
underſtanding, to enter into a detail of 
circumſtances ſufficiently indicated or in- 
ferred in the preceding ſections ; but ſince 
it may not be the lot of every one, who 
may with to derive information and ad- 
vantage from the contents of theſe pages, 


to be claſſed under that deſcription ; and 


as there are ſome particulars to be incul- 
cated which have not hitherto been fully 
explained, I chuſe rather to hazard the 
inputation of prolixity and repetition, 
than that of wanting perſpicuity and pre- 
ciſion, where beneficial information is in- 
tended on a ſubject never before commit- 
ted to the preſs. N 


To anſwer the deſired purpoſe it is 
neceſſary to enter into the minutiæ of the 
buſineſs, and to indicate the direct man- 
ner of effecting the intended information; 
that every one by clearly comprehending 
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the means, may with certainty obtain the 
end. f 


The firſt preliminary ſtep to be taken is 
the procuring correct tables of the con- 
tents of the underback and coolers; the 
former indicating the quantity conta in- 
ed in every inch of its depth; the lat- 
ter pointing out the quantity at every 
one-tenth part of an inch, and extending 
to about four inches, deeper than which 9 
wort is ſeldom laid in the coolers. 


A guaging rod 1s then to be provided, 


ſomewhat more in length than the whole 


depth of the underback, which rod muſt 
be graduated into inches, ſubdivided into 
tenths, or at leaſt into fourths, which 
latter diviſion is in general ſufficiently 
minute for the purpoſes of the under- 
back; and where a ſmall rule, divided 
into inches and tenths, is purpoſely pro- 
vided for the coolers, there is no neceſ- 
ity for ſmaller graduations on the under- 
back guage, if wanted for no other ule, 
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thoſe being ſufficiently near the truth for 


general practice. 


The next thing neceſſary is a book, 
containing any number of leaves, of about 


the fize of a half ſheet of fool's-cap paper, 


ruled longitudinally into ten columns, for 


the purpoſe of a diary or journal ; in 


which is to be inſerted the particulars of 
every proceſs, ſo far as they relate to the 


ſubject under our conſideration. 


The firſt column is to contain the date 


of the brewing. 


Second, the number of quarters of malt 
22 
Third, the quantity of . „ 


Fourth, the barrels of wort in the under- 
back, the amount of the expan/ion being 
previouſly deducted. 

Fifth, the gravity of each wort in 1 


under-back. 


Sixth, he amount of the fermentable mat- 
ter extracted in each wort. 


Aa 2 Seventh, 
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Seventh, the barrels of cold wort in the 
coolers. 


Eighth, the gravity of each wort in c 


fermentable fate, 


Ninth, the net aggregate of fermentabl: 


matter remaining in each wort, at the 
above period. 

Tenth, the amount of the fermentab/: 
matter extracted from each quarter of malt. 

To theſe, as matter of not unuſeful in- 
formation, might be added two other 
columns : 

The firſt, to ſhew the ſpecific gravity of 
the beer in a ſtate of quietude and tranſ- 
parency. | 

The ſecond, to drone the amount of 
the attenuation, or the difference between 


the average gravity of the wort, and the 
gravity of the beer i in the ſtate juſt men- 


tioned. 5 


In this journal our proceſs before treat- 
ed of, would ſtand thus: 5 
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Suppoſing this brewing now to be pro- 
ceeded upon, and that the ſaccharometer 
and neceflary apparatus are at hand, ſo 
ſoon as the firſt tap is ſpent, and the math- 
tun cocks are turned off, preparatory to the 
ſecond maſhing, we take out our ſpeci- 


men in an aſſay-jar, and putting on the 


cover, place it in the jar-caſe, before de- 
ſcribed, premiſing it to be already charged 
with cold water; by which means it is 
cooled, to an aſſayable heat, by the time 
the buſineſs of maſhing is over. At the 
ſame time, alſo, we note the heat of the 
wort with the thermometer, and taking 
the depth of it with the guaging rod, we 
refer to the under- back table of contents, 
and againſt the number of inches which is 
the depth of the wort, we have the num- 
ber of barrels it contains. But this, as 
J have before explained, ſhewing only 
the quantity of the wort, in its then 
ſtate of expanſion, we make a minute or 
memorandum of the quantity and heat in 
any manner, to aſſiſt the memory, and to 

ſoon 
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ſoon as the ſpecific gravity of the wort is 
found, by the inſtrument, we have re- 
courſe to the Table of Expan/ion, according 
to which we deduct the amount of the 
expanſion correſpondent to the heat and 
denſity of the wort, from its apparent 
contents, and enter into the journal only 


what would have been the real quantity, 


at 50 degrees of heat, ſuppoſing no eva- 
poration to have taken place. Againſt 
this ſum we immediately place its gravity, 
regulated by the Tab/e of Heat, and mul- 
tiplying the one by the other, we find the 
ſum or aggregate of the fermentable mat- 
ter the wort contains; which ſum being 
then inſerted in the next column, the 


Journal appears thus : 
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Proceeding exactly in the ſame manner 
| with the ſecond and third worts, we inſert 
them, in their turns, immediately under 
the firſt, in the proper columns, as ſhewn 
in the former example; and adding up 


the ſeveral quantities of the three worts, 


and the ſeveral ſums of the fermentable 
matter extracted, we divide the aggregate 
ſum of the wort in that of the fermentable 
matter, and the quotient is the average 
gravity of the raw wort; for inſtance, 
91.13 divided in 1686.3 gives 18.52, the 
{aid average gravity ; which diviſion is, 
indeed, of no other uſe on the preſent 
occaſion, than by being placed in a line 
with the quantity, gravity, and aggregate 
fermentable matter of the whole wort, in 
2 fermentable ſtate, to exhibit a compara- 
tive view of theſe particulars oppoſed to 
parallel circumſtances in the raw extract, 
and thence to draw uſeful inferences, not 
inapplicable to future practice. 


It generally happens that all the worts 
in the undet-back are aſſayed before the 
: . 
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firſt wort in the cooler is in a fermentable 
ſtate, or ſufficiently cool to be let into the 
gyle-tun; in which caſe the buſineſs of 
the raw extract, or wort, is entirely con- 


_ cluded, before that of the boiled is begun; 


and that, of courſe, the one occaſions no 
interruption to the other, | 


Having finiſhed and duly noted our ex- 
periments on this firſt part of the proceſs, 
fo ſoon as we find the firſt wort in the 
cooler in a proper ſtate to let down, we 
dip it with our rule, graduated into inches 
and tenths, as accurately as poſſible, and 
take a ſpecimen in an aſſay-jar. We then 


refer to the table of contents calculated for 


the cooler, and noting the quantity corre- 
ſpondent to the depth which it happens to 
be, we inſert it in the next, or ſeventh co- 
lumn of our journal, juſt as it appears, be- 


cauſe the evaporation has taken place ; af- 


ter which, having found its ſpecific gra- 


vity with the inſtrument, and rectified it 


by the Table of Heat, we note it in the ſuc- 
ceeding column, and multiplying the one 
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by the other, inſert the product, or net 
aggregate of fermentable matter remain- 
ing, in the next or ninth column, in the 


fame manner as had been done by the 


wort in the under-back. 


The ſecond wort, when in a fimilar 
ſtate, is ſubmitted to the ſame proceſs, and 


is noted under the firſt, in the proper co- 


jumns of the journal, as appears in the 
tormer of the preceding examples. Should 
this, however, not be entirely cool, before 
it be neceſſary to attend to the third wort 
in the copper, it will nevertheleſs be ge- 


nerally fo far advanced towards that ſtate, 


as to be at an aſſayable degree of heat; and 
as the evaporation which takes place with- 
in the limits of thoſe degrees, is not very 
confiderable, we may venture to take the 
guage and ſpecimen, and make our cal- 
culation, in the ſame manner as if it had 


been entirely cool, 


If, however, in any inſtance, this wort 
ſhould not be at an aſſayable heat, at the 
time we want to proceed to a calculation 


of 
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of the average gravity, the afſay-jar may 
be placed in the jar-caſe, to produce that 
effect. But it 1s to be remembered, that 
the jar is to be uncovered on this occaſion, 
that ſuch an evaporation may take place 


as the jar will admit, though, as I have 


elſewhere obſerved, that evaporation would 
be very inadequate to the effect of the 
cooler. 


This calculation of an average gravity 
I have before ſhewn to be effected by 
adding the net aggregates of the two worts 
together, and dividing the ſum by the 
number of barrels contained in them both, 
in order to diſcover the average gravity 
of thoſe two; which being conſidered as 
the gravity of two-thirds of the intended 
gyle, we immediately proceed to calculate 
therefrom, in the manner before incul- 
cated, to what gravity the third wort mult 
be evaporated, in order to produce the 
average gravity required in the Whole. 


But this buſineſs having been already 


fully explained, in the third and fourth 
ſections 
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ſections of this part, it only remains for 
me to indicate the mechanical or manual 
mode of producing the deſired effect. 


| Herein we are primarily to conſider 
how near the previous gravity of the raw 
wort approaches to the final gravity in- 
tended, and according to its approxima- | 
tion to or diſtance from it, to be earlier or 
later in our application of the inſtrument 
to the boiling wort, that we may not 
waſte our time by unneceſſary attention, 
nor our property, by a careleſs remiſſneſs. 


A little experience will direct our judg- 
ment in this particular; for, by obſerving 
what portion of time is in general neceſ- 
gary to effect any given increaſe of gra- 
Z | vity, we can, ceteris paribus, judge fo 

nearly of the time requiſite for any other 

increaſe, as not to riſque an error, eſpecial- 

ly if we be careful to begin our experi- 
ments a little earlier than we ſuppoſe it to 

be abſolutely neceſſary; a precaution not 
unworthy attention. Thus, if by experi- 
ence we find that a gravity of 10 pounds 
per 
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per barrel, will be increaſed to 15, in three 
hours boiling, it. would be adviſable to 
take a ſpecimen and make an experiment, 
after the wort has boiled two hours and a 
half; and to adopt a ſimilar precaution 
on any other occaſion. 


"Theſe particulars being premiſed, and 
the time recommended for making the 
firſt experiment being arrived, we take 
the refrigerator, and having fixed on the 
perforated lid, we plunge it into the boil- 
ing wort. As ſoon as it is full, of which 
we can judge by its weight, we take it 
out, remove the perforated lid, put on the 
whole 1id, and immediately immerſe it in 
a pail or tub of cold water of ſufficient 


depth to reach nearly to the top, being 


careful that none of the water be mixed 
with the wort, by ruffling the ſurface, or 
cauſing an undulating motion in it, on 


immerſing the refrigerator. 


Having now the ſaccharometer, ther- 


mometer, and aflay-jar at hand, in about 
| ON 
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one minute's time, or a little more, the 


wort will be in an aſſayable ſtate. This 


is beſt known by ſlipping off the lid of 


the refrigerator, and applying the thermo- 
meter, at the end of that period ; when 
(if we find the wort at an aſſayable degree 
of heat) we immediately pour the wort 
into the aſſay jar, and try the ſpecific 
gravity with the ſaccharometer; the whole 
of which as I have before intimated, 
may, without the aſſiſtance of extraordi- 
nary dexterity, be effected in about two 
minutes. | 


If by this experiment we find the wort 
has not yet arrived at the gravity required 
in the copper, we ſuffer it to continue 
boiling, and repeat the experiment at ſuch 
intervals as our judgment indicates to be 
neceſſary, till we perceive that our intend- 


ed gravity is produced ; at which time the 
fire is to be immediately damped, or drawn 
off, and the wort turned into the coolers. 


When this wort is alſo cool, we take 
the guage and the ſpecimen, and finding 
its 
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its quantity by the table, and its gravity 
by the inſtrument, we inſert them ordinal- 
ly in the ſeventh and eighth columns of 
the journal, under thoſe of the preceding 
worts ; and multiplying, as before, the 
quantity by the gravity, we diſcover the 
net aggregate of fermentable matter it 
contains, which we inſert in like manner 
in the ninth column. Then adding the 
ſeveral quantities of the three worts to- 
gether, and their ſeveral aggregates of fer- 
mentable matter, we draw a line, and 
note their ſums in their reſpective co- 
lumns ; not neglecting to divide the latter 
by the former, in order to diſcover the 
average gravity of the whole, which we 
inſert between the ſaid ſums, in the co- 
lumn of gravity. | 


This being all that is neceſſary to be 
done reſpecting the worts, we divide the 


_ groſs ſum of the fermentable matter pro- 


duced, by the number of quarters of 
malt employed, and the quotient ſhews 
the number of pounds of fermentablc 

matter 


plicitly defined. 
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matter extracted from every quarter of 
malt, or the intrinſic value of it, which is 
noted in the tenth column. In theexam- 


ple before us, the fermentable matter is 


1686.3 pounds, which divided by 24 quar- 
ters, produces 70.26 pounds, the amount 
extracted from every quarter uſed. 

At this period our journal, at a fingle 
view, and in one line, prefents us with 
the following uſeſul information: 


1. The materials employed. 


2. The groſs value of the malt, indi- 
cated by the aggregate amount of the ex- 
tract. 


3. The net ſum of the product of the 


materials; the ſpecification of whoſe va- 


lue compriſes a plain definition of the 


quantity and quality of the whole wort, 
in a fermentable ſtate. 


4. The ſpecific value of the malt ex- 
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If to theſe particulars we add the two 
columns above-mentioned, in that caſe 
we take the firſt opportunity of obtaining 


the gravity of the beer when tranſparent, 
and note it in the former; which being 


then deducted from the final average 
gravity of the wort, the difference 5 


ſerted in the laſt column) ſhews how 


much of the fermentable matter has been 
attenuated by the action of fermentation, 
intimating thereby the force of that ope- 
ration, and its relative influence on the 
ſtrength of the beer produced, according 
to the principles which have lately been 
the ſubject of our inveſtigation. 


SECTION VIII. 


INCIDENTAL CIRCUMSTANCES IN WHICH 
THE SACCHAROMETER MAY BE OF 
CONSIDERABLE UTILITY. | 


I have already had occaſion to point 


out the uſe of the ſaccharometer in aſcer- 


raining the value of malts, but there are 


circumſtances attendant on the uſe of it, 
| | | In 
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in brewing, which, not being common, 


I have not yet mentioned. One of theſe 
is that diſagreeable accident technically 
termed /efting the goods ; which is the 
converting the malt in the maſh-tun into 
a paſty, clammy, gelatinous conſiſtencę, 


by an injudicious application of improper 


heat in the liquor, or water uſed for 
maſhing, or from ſome other cauſe; the 
concomitant effect of which is a great 
deficiency in both the quantity and qua- 


lity of the extract, in the detection of 


which the uſe of the inſtrument is ſingu- 
larly advantageous. 


The occurrence of this accident fotaliy 
is not, indeed, frequent; but I appre- 
hend that its partial appearance is more 
common than many are apt to imagine. 


If the brewer knows how much liquor 


he turns upon the malt, he alſo knows 
what quantity of wort he ought to have in 
the under-back, if the malt be good, and 
the proceſs has been properly conducted. 
Should this fall ſhort in ſo large a propor- 
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tion as one-third or one-fourth part, the 
goods may be ſaid to be totally ſet ; if ina 
leſs, they are partially ſet. 
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In either of theſe caſes, if he eſtimates 
his loſs by the quantity deficient, or 

attempts to make good the deficiency by | 

a freſh application of water, on a ſuppo- ] 

ſition that his wort is ſtrong, in propor- : 
tion to the ſhortneſs of the length, or 
ſmallneſs of the quantity extracted, he 
is egregiouſly wrong. The inſtrument 
will ſhew him that not only his quantity 
is leſs, but the ſtrength or gravity of the 
extract is allo deficient; from the diſ- 
covery of which he will be enabled to 

guard againſt injuring the reputation f 

his beer, by a falſe eſtimate of its ſtrength, 
on that occaſion, and will be prepared 
to. provide for the prevention or remedy 
of ſimilar accidents in future; for his 
loſs being accurately aſcertained, the dit- 
covery will naturally excite an enquiry as 
to the efficient cauſe of it; and whether 
that be found to have exiſted in the ma- 
terials 
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terials” or the proceſs, the experienced 


brewer will thence adopt a practice pro- 
ductive of better effects. This, how- 
ever, is applicable rather to a partial than 


to a total ſetting of the goods; for an 


accident of the latter kind will force 


itſelf upon the attention of the moſt ig- 


norant and careleſs, whilſt there are de- 


grees of the former which will eſcape 


the notice of the intelligent and atten- 
tive, without the means of detection here 


recommended. 


An accident of this kind once came 
within my own obſervation, wherein, by 
the inattention of a ſervant, the goods 
were ſo far ſet, that by two maſhings, 
adopted to produce the uſual length of 
one, the gravity of the wort, which 
ſhould have been thirty pounds per barrel, 
was only 11, and ſtill the quantity was 


ſomewhat leſs; being 31, inſtead of 32 


barrels ; the loſs, therefore, in the firſt 
extract only may be thus eſtimated : 
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Ibs. 
Firſt wort ſhould have been 32 bar. at 0 960 
Inſtead of which, it was only 31, at 11: 341 


Deficiency - - 619 


Which being divided by 75 pounds, the 
average amount of the fermentable mat- 
ter then extractible from a quarter of 
malt, the actual loſs appears to be 8.25 
quarters of malt, 


In a ſituation fo alarming, without 
the inſtrument for my guide, I ſhould 
have been totally at a loſs how to have 
proceeded, or to what purpoſe to have 
converted a wort whoſe quality muſt have 
been unknown to me. Similar accidents, 
though in a leſs waſteful degree, I am 
convinced, do frequently occur and paſs 
unnoticed, in the want of theſe or fimi- 
lar means of diſcovering them. 


Amongſt the cauſes of ſuch accidents 


may be reckoned the uſe of very low 


ground, and very high-dried malts, with 
improper degrees of neat in the liquor 


applied 
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applied to them; and that of ſtubborn, 
flinty, ill- made malts, and of ſuch as are 
juſt off the kiln, though attended with 
what would nave been termed proper 
heats, on other occalions. | 


We are enabled to detect that ar ablurdity in 
the practice of many country brewers, 
which the notable dames of yore agreed 


to call leaꝶing on, a term which. means 


nothing more than the continued ſprink- 
ling of water upon the malt, after the 
tap is nearly ſpent, till the quantity of 
wort is produced which the brewer 
thinks will yield the required length, or 
quantity of beer, without any regard to 


the quality of the malt, or that of the 


wort ſo produced. 


NM 4 


The leaſt reflection, W the aid 
of the inſtrument, will point out the ab- 


ſurdity, though reflection alone will not 
inform us how much is loſt by the prac- 


tice ; for what power, or what time, has 


a fluid to extract, which is ſprinkled over 


Bb4 the 
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the ſurface of the materials, and imme- 

diately trickles out below, without being 

allowed a ſtationary moment for infu- 
fron? And though the practice I am 

here condemning is confined to ſome 

ſmall breweries in the country, I can- 

not exempt the larger ones from all ſhare 

of cenſure on the occaſion ; for if the 

hlece-liguor of ſome of them is not ex- 

actly in that predicament, it verges fo 
very nearly upon it, that I cannot pals it 
over without recommending the ſubject 

to the conſideration of the proprietors. 
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Another circumſtance wherein the uti- 
lity of the inſtrument is obvious, is the 
being able to produce the ſame ſtrengt!; 
in any malt-liquor, which we are de- 
firous ſhould be ſubſtituted for ſome 
other, the produce of another place. It, 
for example, we would imitate Burton 
ale, Ringwood beer, or London porter, 
by being previouſly informed of the re- 
ſpective average gravities of the worts 
which produce them, we can be correct MW. 
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in the imitation of their ſtrength, a par- 
ticular of which we cannot be aſſured by 


any other means; and this is of the 
greater importance, becauſe the malts 


made in one place frequently differ very 
much in quality from thoſe made in an- 
other. 


To exemplify this, I will ſuppoſe that 
2 brewer of Edinburgh, being inform- 
ed that the London brewery draws two 
barrels and a half, or two barrels and 
three firkins of porter from a quarter 
of malt, immediately ſet to work, and 


drew a length in that proportion, without 


conſidering the difference in the quality 
of the malt brought to the London mar- 


ket, and that produced in Scotland, we 


may readily ſuppoſe that he would find 
his liquor exceedingly deficient in point 


of ſtrength, and himſelf much diſap- 


pointed. On the contrary, if, being 
willing to make a random allowance for 
the ſuppoſed deficiency in the quality of 
the malt, he were to draw only two bar- 

rels 


— — rn 
r 
* K 3 5 


. T7. —1 . ˙²˙70—7 
n N — TY - " g 

£ _ EP - — — 2 = ae. — a 
MG; 2 ²˙ Inn: 1, 406 


1 . 1 1 7 ry . e Win ts " 2 
— - - . + _— 5 

= :ꝛꝛD U— — — 1 — NG = 
x 8 * 5 -- 3 — e . : 2 — N 8 E — 
5 OY Wt ae 1 * « OS . $2 * "2 5 IF das > jp * 8 +; 28 83 N 

c — * r . * 3 * . au 2 n 
2 — 925 2 , - 5 s Ke 8 
7 ne T 4 "I — - 2 
8 nf . E . 
K 


ax 
- < 


* © 4 Ln 
r TIC 4 
1 n 


? Dn nn ghee rr nr £ a . 4 
_ S VT A 2 — £ 9 22 
8 — 6 N r ©. be - "16 HÞ- 1 * 5 3 
: 2 e . 1 * | 
— Fu Rod — 4 - * —_ . r 2 1 . a. © — 
= 4 —— 8 a *. uy q . * 
> . . — 8 — —— „ „„ — q FR 2 om — — 
K 2 ö ee 1 8 Tj > ALL, wes * 4 - 
_ - a ad =_ x. > — 
— a, _—_ we KEE 
—_— - = 2 8 "A. xt 


ALE 
n 


” 


: A e N ako - 2 
i r a6 TXb—‚̃ hy 
1 6 - : - 1 


ng 


—_— 


_ = n * 


vg: e 4 


hd 


— 


— c cc cC—»ꝙ—ö᷑—õẽ5j0ð²⁊²ð˙ͤ¹'ͥ—2—ö Ee Ee Eon 


Gre des MN > 


Are or 2 noe 
9 - 


Pe * 2s & 
TE ELIOT: 


n TEN A Br Fo 


OTE OORTTIEONG 


378 STATICAL ESTIMATES OF THz: 


rels per quarter, when perhaps it would 
have afforded two barrels and a firkin, he 
is then trading to a diſadvantage, which 
a knowledge of the ſtrength of London 


porter, and the application of the ſac- 


charometer, would have prevented. 


By means of this inſtrument, too, the 
perfect analyſis of malt-liquor might, 
perhaps, be effected, with the view of 
diſcovering, with certainty and preciſion, 
the conſtituent parts of its ſtrength; 
and this diſcovery, by an ingenious hand, 
might lead to further advantages. 


If the gravity of a given quantity of 
perfectly tranſparent wort* were taken, 
and the portion of ſolid yeaſt uſed to fer- 
ment 1t were exactly weighed ; by taking 
again the gravity, and noting the quan- 
tity of the beer, in a tranſparent ſtate, 

having 


* It may not be gnworthy obſervation, that wort in its 
natural ſtate of turbidity appears leſs denſe than when tranſpa- 
rent; but the difference is very trivial. A wort of 49.7; 
pounds per barrel, in the former caſe, was exactly 50, When 
filtered through a flannel bag to perfect tranſparency. 
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having previouſly weighed with preciſion 


the quantity of yeaſt and lees produced 
from it, perhaps a clue might be taken 


hold of which might dire& to the diſco- 


very of the analytical proceſs we are ſoli- 


citous of. The amount of the yeaſt and 


lees, added to that of the unattenuated 


fermentable matter, ſhould make a ſum 
equivalent to the ſum of the yeaſt firſt 
uſed, and the amount of the fermentable 
matter extracted ; it would then remain 


to be aſcertained—how much fixed air 


had eſcaped during the fermentation— 
what portion remained enveloped in the 
unattenuated fermentable matter—the 
amount of the ſ pirit generated—and what 
portion of water made up the meaſure of 
the compoſition,* | 


At leaſt, the object ſeems worthy thy 


attempt of any one who may have leiſure, 


ingenuity, and inclination enough to 
un 
In the next ſection, which is now introduced, for the 


firſt time, the reader will find an attempt to inveſtigate this 
ſubjeQ, as far as relates to the fixed air produced. 
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undertake it; and ſhould it not anſwer 
the end propoſed, the enquiry is not in- 
curious, nor unpromiſing of uſeful in- 


formation; for, as Mr, Hales has wel! 


obſerved, ** new experiments and diſ- 
*« coveries do uſually owe their firſt riſc 
only to lucky gueſſes and probable 
*« conjectures ; and even diſappointments 
in theſe conjectures do often lead to 


the thing ſought for.“ 


After what has been ſaid upon the va- 
rious, new, and uſeful purpoſes to which 
the ſaccharometer may be applied, I thin 
it ſuperfluous to dwell longer upon the 
ſubject; and therefore ſubmit it to the 
reader to adopt or reject the uſe of it, as 


his own underſtanding may diate. 
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SECTION IX. 


AN ENQUIRY INTO THE QUANTITY OF 
FIXED AIR EVOLVED FROM WORT, 
DURING THE FERMENTATION ;* WITH 
THE CONTRARY EFFECT OF ACETIFI- 
CATION. 


The conſideration of the practicability 


of effecting the analyſis mentioned in the 
laſt ſection, induced me, as a preliminary 
ſtep, to make the experiment I am about 
to deſcribe, in order to aſcertain how it 
happens that fermentation attenuates a 
wort in a greater degree than the oſtenſible 
produce of that attenuation ſeems to ad- 
mit of ?—or, in other words, why the 


yeaſt and lees (the only palpable ſub- 


ſtances ſeparated from the wort) do not 


amount to the ſum of its gravity loſt ? 


_ Obſerving, for inſtance, that a wort of 
zolbs. per barrel was frequently attenuated 
down to 1 olbs. and that the yeaſt and lees, 
the only produce likely to account for 

| this 
*Extracted from a paper read by the Author before a 
ſociety, eſtabliſhed at Hull, for Literary Information. 
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this difference of ſpecific gravity, were 
by no means equivalent to the amount of 
the attenuation, I concluded that the fixed 


air, extricated during the action of fer- 


mentation, was the only cauſe of the di- 


minution ; but conſidering that this was 


ſo light a fluid as to exceed, but in a ſmall 
degree, the weight of atmoſpheric air, 
I conceived that it muſt have exiſted in 
the wort in a very denfe ſtate indeed, to 
enable me to make up the deficiency 
from it, becauſe the volume of the liquor 
ſuffers a very ſmall decreaſe, proportioned 
to the quantity of the fixed air evolved 


from it. 


To be ſatisfied, therefore, on this head, 
I took 40 gallons of wort, whoſe ſpecific 
gravity by the faccharometer, was 30.6 


pounds per barrel, and at the temperature of 


69 degrees by Fahrenheit's thermometer, I 
added to it 4Ibs. of yeaſt, preſſed ſolid, the 


volume of which was 0.42 gallon; fo that 


had 40. 42 gallons in the whole, the fer- 
mentable 
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mentable matter contained in which was, 
by the inſtrument, = 34.0 lbs. 


| The yeaſt, by weight, was 4.0 


The weight of 40 gallons 
of water was = = = _ = 400.0 


Total weight, eſtimated by 


the inſtrument = - = = 438.0 lbs. 


But on weighing the whole together, I 
found the net weight to be 437.25 pounds, 
making the ſmall diftererence of three- 
fourths of a pound between the eſtimate by 
the inſtrument, and the actual weight. 


The fermentation immediately com- 
menced, and at the end of twelve hours I 
weighed the whole again, and found a 
deficiency in weight of- 8.5 lbs. 


Twelve hours after that, I 
noted the heat, Which was ad- 


vanced to 76, and the liquor 


had further loſt in weight - 7.576 


Carried over = = 16.0761bs. 
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Brought over - = 16.076lbs. 


In twelve hours more the 


| heat was 75, and the weight 


further loſt was- 4.969 


Twelve hours after this the 
heat was 724, and there was 


a further loſs in weight of - 2.096 


At the end of other twelve 
hours the heat was 694, and 
the weight loſt was = - 0.945 


The whole weight loſt in 60 - 


hours, was - = = = 24.08glbs. 


BY. > — 


and the heat of the liquor was returne:. 


nearly to that degree at which the fer- 


mentation commenced. 


In this ſtate I cauſed the ſubject ci 
my experiment to be cleanſed, or put inte 
a caſk, when I found a deficiency in the 
meaſure of about 15 pint ; which con- 
fidering as the effect of evaporation, and. 
of courſe, chiefly an aqueous loſs, I eſti- 


mated the weight of it at 1.875 pound; 
(having 
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(having before found that a gallon of 
water, by the weights I uſed, weighed 


juſt 10 pounds) which being deducted 


from the whole weight loſt, ſhews the 


loſs effected by the action of fermentation, 


ot the attenuated part of the fermentable 


matter, to bs 22.21 pounds. 


I then tried the ſpecific gravity of the 
liquor by the ſaccharometer, and found it 


to be 10. 5 pounds per barrel, making the 


whole fermentable matter then unattenu- 
ated, to be 11.724 ; which being deducted 
from 34 pounds, the original quantity, 
leaves the amount of the attenuation= 
22.276 pounds. 


Hence the difference between the loſs 
in weight ſtatically aſcertained, and that 
calculated from the indication of the 
ſaccharometer, is only 0.066, or leſs than 
the tenth part of a pound ; and the event 
of the experiment far exceeded my ex- 
pectation. 
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I had generally concluded that the at- 
tenuation of wort, produced by fermenta- 
tion, was the immediate effect of that 
ſtriking out of the mucilaginous and other 
groſs parts of the extracted materials 
which this operation performs; which 
groſs parts appear to us in the form 
1 | of yeaſt and lees, juſt at that period 
; when the liquor, thus ſifted and refined, 
| as 1t were, 1s expected to be ſpecifically 
lighter only in proportion to the quantum 
of taeſe apparently ponderous principles, 
Fi | ſo taken from it. The foregoing experi- 
{1 7 ment, however, and a further conſidera- 
tion of the matter, has convinced me oi 
4 | my error. | 


Firſt, we have ſeen that there was a po- 
ſitive loſs of weight, to the great amount 
of more than 24 pounds, though not the 
ſmalleſt portion of the yeaſt or lees, nor 
a drop of the liquor had been loſt. In 
the next place, I could not reconcile to 
myſelf the ſuppoſition that the liquor be- 
came ſpecifically lighter merely from the 
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ſeparation of theſe groſs parts; becauſe I 
conſidered that four pounds of yeaſt, 
preſſed into a pretty ſolid conſiſtence, oc- 
cupied a ſpace equal to 0.42 gallon, 
which ſhews that it is not ſo heavy as 
water, and therefore could not, in the 
ſtate in which we find it, add to the ſpe- 
cific gravity of the wort, 
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/ It is alſo to be obſerved that wort, 
| though perfectly pellucid when hot, is 
| remarkably turbid when cold; yet if the 
cauſe of this turbidity be removed, by fil- 
tering it, the ſpecific gravity remains the 
ſame; or rather is encreaſed, as I have 
before noted. Nevertheleſs this tranſ- 
parent wort, under fermentation, would 
produce a large portion of yeaſt, and all 
the concomitant effects of that ferment- 

ed in its ordinary ſtate. Nor is it leſs 
worthy of remark, that the deep colour 
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* In the laſt ſection an inſtanee of this is recorded, and 
I have more recently had an opportunity of confirmiog the 
fat, by a very careful filtering of a wort of 38.7 pounds 


per barrel, when turbid, which weighed 39.1 in a tate of 
tranſparency, 
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extracted from high dried malt is very 
little diminiſhed by fermentation, as is 
evident from the yeaſt being but ſlightly 
tinged with brown, at the ſame time that 


the liquor is, perhaps, of a reddiſh hue, 


inclining to the colour of red Port wine, 
and attenuated ſo as to be not more than 
from 5 to 6 pounds per barrel fpecifically 


heavier than water, as may be collected 


from the examples of the attenuation of 
worts, adduced in the ſixth ſection. On 
the contrary, I have remarked that if the 
colour 'of malt-liquor be (as it undoubt- 
edly is, in a ſmall degree) leſſened by fer- 
mentation, it is ſometimes encreaſed by 
unaccountable circumſtances ; for it is 
certain that very pale ſtrong ale expoled 
to the air in a glaſs, for about twenty-four 
hours, aſſumes an amber hue ; which 1s, 
to me, leſs eaſy to be accounted for than 
the ſame effect produced by its continu- 
ance, for a length of time, in a caſk, par- 
ticularly if it be a new one ; nevertheleſs 


the diminution in_the one caſe, and the 
acere- 


<8 
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accretion in the other, takes place with- 
out any ſenſible alteration in the ſpecific 


gravity of the beer; a proof that the 


colouring matter 1s of very great rarity. 


This circumſtance certainly involves in 
it matter of curious, if not of uſeful in- 
veſtigation, eſpecially as the depriving of 


malt-liquor of its ſuperfluous colour, 


without injuring its flavor, is, in ſome 
caſes, a deſideratum in the buſineſs of the 


brew-houſe. 


On duly conſidering the whole, our 
experiment tends directly to impreſs us 
with the idea that the entire amount of the 
attenuation of wort, or of that diſſipation 
of a conſiderable part of thoſe principles 
which conſtitute its ſpecific gravity, pre- 
vious to fermentation, is no other than 


the extrication of ſo much of the fixed 


air with which it abounds as is equivalent 


to the weight of the fluid actually loſt, 


ſave only the ſmall portion which may 
have evaporated. An attention to the 
Ce 3 progreſs 
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progreſs of the fermentation now before 
us, will probably confirm this idea. 


The firſt obſervation which occurs is, 
that from the large portion of yeaſt, and 
the degree of heat I purpoſely employed, 
the fermentation was ſo very ſoon in full 
force, that 84 pounds of the aggregate 
weight were diſſipated in the firſt twelve 
hours; and though I omitted to notice 
the temperature of the wort at that time, 
judge, from correſponding circumſtan- 
ces, that the fermentation was then 
nearly at its height. 1, 


At the end of the next twelve hours, 
the heat was 73 degrees more than that 
at which the operation began, neverthe- 
leſs I ſuſpect it was then on the decline ; 
for the total lots in weight, in that period, 


was little more than 72 pounds. This 


declination, it may be obſerved, proceeded 
ſo regularly, that during the laſt twelve 
hours, the loſs was not quite one pound. 


That 
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That a very ſmall portion of the aggre- 
cate loſs in weight ought to be attributed 


to evaporation, may be inferred from the 


conſideration that the whole . volume of 


wort was found the ſame, after the laſt 


time of weighing, that it was before the 


| fermentation began, except only about 14 
pint; and in order to judge how far I 
might be juſtified in attributing this de- 
ficiency to evaporation, I expoſed, in the 


ſame ſituation, and with the ſame ſurface, 


9 correſponding quantity of water, at 76 
degrees of heat, which in three days had 


loſt by evaporation 4.034 pounds, or 
nearly 34 pints. That this, too, was 
more copious than that ſuppoſed to have 


taken place in the wort, may be readily 
accounted for, on the principle that eva- 
poration is more abundant in a light than 


in a heavy fluid; and that the wort, in 
the preſent caſe, being covered with a 
yeaſty head, was not liable to be evapo- 
rated in the ſame degree as the water, even 
though the former had not - horn ſpecifi- 


| cally heavier. 
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If, then, the whole of this loſs, exclu- 
ſive of the ſmall portion evaporated, be 
no other than the fixed air eſcaped, it 
muſt, as I have before obſerved, have ex- 
iſted in the wort in a ſtate of denſity great 
beyond my conception ; fince it is evident 
that more than half a pound weight had 
been extricated from every gallon of it, 
without any ne A diminution of 
its volume. 


This fact, alſo, throws a new light on 
the doctrine of malt- extracts; for it is 
evinced by the event of this experiment, 
that what I had at firſt conſidered as the 
immediate cauſe of the acquired denſity 
of worts, viz. the ſoluble parts of the 


materials employed, proves to be really 


nothing more than the poſitive weight of 
the fixed air combined with thoſe parts; 
fince we have ſeen that the depriving the 
wort of ſo much of them as is inſtrumental 
to its turbidity, fo far from making it 
ſpecifically lighter, docs in fa& add to its 
denſity ; and that when we ſeparate nearly 

the 
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the whole, by fermentation, wefind that the 


ſeparated parts are of leſs ſpecific gravity 
than the water by which they were origi- 


| nally extracted, and therefore could not, of 
| themſelves, conſtitute the denfity we diſ 


covered in the wort, which is rather to be 


aſcribed to the intrinfic weight of the im- 


palpable fluid, the extrication of which 


we have before detected to ſuch an abun- 


dant amount. 


have before had occaſion to note the 
apparent coincidence between the attenu- 
ation of the wort, or the amount of the 
fixed air extricated, and the quantum of 
ardent ſpirit produced; and I believe it will 
be found that the latter is the conſtant con- 


comitant of the former. As a proof of 


the continued extrication of the firſt, 
poſterior to the completion of vinous fer- 
mentation, it is to be obſerved that the 
ſpecific gravity of beer diminiſhes progreſ- 
fively, ſo long as it continues in a found 
ſtate, or previous to any tendency to 


_ acidity ; and there are inſtances wherein 


Its 
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its attenuation has been ſuch as to leave 
it very little heavier than water. But at 
this period a total ceſſation takes place; 
the liquor becomes vapid, and the ſpirit, 
being no longer ſuccoured by that air 
which I have ſuppoſed to be its efficient 
cauſe, either takes its flight, or is converted 
into an acetous fluid, which we find to 
be its regular ſucceſſor, and which is 
denominated the acetous acid, or Vinegar. 


That the operation which produce: 
this change has been miſnamed fermenta- 
tion, or a continuance of the ſame action 


which produces a vinous liquor, I have 
before had occaſion toobſerve, from corro- 


borative inſtances, in addition to which it 
may not be irrelative to remark that the 
acetous acid is produced by chemical 


proceſſes which have no ſimilitude to fer- 
mentation, and even by nature herſelf, in 


many vegetable ſubſtances. It is certain, 
too, that the electric fluid induces acidity, 
perhaps from its poſſeſſing an acid quality 
in itſelf; for on a ſtream of electric ſpark: 
being 
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being received on the tongue, the ſenſa- 
tion is evidently acetous. To obviate 
this tendency, it is a common cuſtom in 
many parts of the country, to place quoits 


or bars of iron on the heads of beer caſks, 


in a thunder ſtorm, to prevent the liquor 
from becoming acid; but with what effect 
Iwill not take upon me to determine. 


That acetification, or the action which 
produces vinegar, is of a very different, 
not to ſay an oppoſite nature to the fer- 
mentation which produces vinoſity, may 
be further judged of by the circumſtance 


übe ee inſtead of developing air, 


and thence the liquor becomes ſpecifically 
heavier as it obtains acidity. 


The firſt inſtance of this nature which 
came under my obſervation, was in the 
year 1792, in noting the ſpecific gravity 
of ſome caſks of liquor, under preparation 
tor vinegar. The original ſpecific gravity of 
the wort, from which this liquor was made, 
was 23.3 pounds per barrel, which, in 


the beginning of the month of July, hav- 
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ing been ſome time expoſed in the open 
air, was attenuated, in three caſks which] 
noted, to 1.7, 1.6, and 2.0 pounds per bar- 
rel, at which time no acetous flavor was 
obſervable, but when the ſame caſks were 
tried the beginning of September, about 
two months after, a conſiderable degree 
of acidity had taken place, and I found 
their reſpective gravities to be 8.1, 8.4, 
and 8.4, making an increaſe of den- 
fity in one caſk of 6.8, and in the othcr 
two of 6.4 pounds per barrel. I was the 
more ſurprized at this apparent abſorption : 
becauſe it was attended with the conſtant 
avolation of thoſe pungent particle: 
which characterize the effluvia of vinegar. 
Nor can this increaſe be accounted for 
on the principle of evaporation ; for had 
one-third part of the liquor been evapo- 
rated, the ſpecific gravity of the remain- 
der could but have received an increaſe of 
one-half more than it was before the accti- 
fication began, and therefore it would not, 
at moſt, have exceeded 3 pounds per bar- 
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rel, on that account. But ſince it was 
equally liable to evaporation at the 
time that the diminution of its ſpecific 
gravity was gradually taking place, it is 


fair to conclude that it owes its increaſed 


denſity purely to abſorption. 


However ſurprizing this diſcovery ap- 
peared to me at firſt, I find it to be no 
phenomenon, but the conſtant effect of 
the ſame cauſe; for at whatever period the 
acetous flavor commences, the ſpecific 
gravity of the liquor increaſes from that 
moment, till it arrives at its utmoſt at- 
tainable degree of acidity. And ſurely it 
is not leſs ſurprizing that the air we 
breathe ſhould be ſo abſorbed by, and ſelf- 
condenſed in the vinegar, as to amount to 
five or ſix pounds weight in a barrel, than 
that the menſtruum employed in brewing, 
as we have before obſerved, ſhould ex- 
tract ſix times the quantity of fixed air 
from the materials. | 


It is alſo to be remarked, that as the 
quantity of ardent ſpirit generated by fer- 
mentation 
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mentation feems to correſpond with that 
of the fixed air extricated by the ſame ac- 
tion, ſo the portion of the acetous acid, or 
that principle which conſtitutes the eſſence 
of vinegar, appears to be increaſed in pro- 
portion to the increaſe of the ſpecific gra- 
vity of the liquor intended for vinegar, or 
to the abſorption of the air which cauſe: 
that increaſe. Nor is it leſs deſerving of 
attention, that the magnitude of that in- 
creaſe, or of the acetous principle juſt 
mentioned, depends more upon the 
amount of the previous extrication of fix- 
ed air, than on the original ſpecific gravity 
of the wort ; whence it may be reaſonably 
concluded, that in proportion to the ardent 
ſpirit produced in a vinous liquor, will be 
the quantity of acetous acid obtained from 
the ſame ; for I have generally obſerved 


that where the attenuation has been con- 


ſiderable, the abſorption is proportionate. 
and vice verſa. | 5 


On reconſidering the whole of the fore. 
goingexperiment, it appears to me todeve- 
lop* 
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lope a diſcovery equally new and extraor- 
dinary. In every ſtate in which we can 
arreſt fixed air, the ſubject of our enquiry, 
it ſo little exceeds atmoſpheric air in 


| weight, that one is at a loſs to comprehend 


how a fluid of ſo rare a conſiſtence can 
poſſibly add denſity to another fluid, ſpe- 
cifically heavier than itſelf, and that in ſo 
great a degree as water is, in the caſe be- 
fore us; but that it does fo, is ſufficiently 
evinced by the fact juſt ſtated. That it 


muſt have exiſted in the wort in a very 


denſe ſtate is obvious, from the circum- 


ſtance of there being more than thirty 
pounds weight of it included in a volume 
of thirty-iix gallons, which is more than 
thirteen ounces in a gallon ; or in other 
words, the weight of the fixed air was 
one-thirteenth part of thewhole. It may 
indeed be alledged that the yeaſt and lees 


were a conſiderable portion of the aggre- 


gate weight, but if it be admitted, as the 
circumſtances of the caſe ſeem to warrant, 
that theſe parts of the materials added 
nothing 


K 
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nothing to the ſpecific gravity of the 
wort,* and when withdrawn would neceſ- 
farily leſſen the quantity of the whole, in 
proportion to their own bulk, the ratio 
of the fixed air to the water ſtill remains 
the ſame. | 


If I might hazard a conjecture on the 
ſtate of denſity in which the fixed air exiſts 
in the wort, I ſhould ſuppoſe it to be 
greater than that of any ſolid body with 
which we are acquainted. One pound 
weight of water occupies a ſpace of more 
than twenty-eight cubic inches, whilſt 
the ſame weight of gold is confined to 
the ſmall volume of leſs than one cubic 
inch and a half; and if my mode of eſti- 


mating 


It is ſufficiently clear that whatever increaſes the ſpe- 
cific gravity of a fluid, is ſo completely fitted to its parts, 
and incorporated with its ſubſtance, that the volume receives 
no increaſe from the commixtion ; on the contrary, what- 
ever is added to a fluid, and is not ſuſceptible of ſuch an 
union, whether it be light enough to float in it, or heavy 
enough to ſubſide to the bottom, has no effect on its ſpecitic 
gravity, but fimply adds to the volume the amount of its 
oven bulk, 5 
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mating be right, I ſhould conclude that a 
pound weight of fixed air, whilſt a con- 
ſtituent part of the wort we have been 
examining, is compriſed in a leſs compaſs 


than nine-tenths of a cubic inch; but not 


being ſure of the correctneſs of the prin- 
ciples upon which I have founded my eſti- 
mate, I forbear to lay them before the 
public. 


5 ts 


A 


* \ a) 738 % PR” * 
A 
ns i 2 Ms, 


wa *. r 


4 
e 
* ID N 4% REY 


s a a — = * — : = . — — — — * 
1 5 5 2 * ad * of = e 
p ? * 4 IT. v7 * e n S * * e NS. * : | 
EY * & , —_ T Oo gn 5 5 J 8 Of n TY p x — r 3 N — Re Ee Ce Ie IE I — = chu Y gn AIC S — 
* FR g Fs = VR. 28 = . 2 : OO ot Me 3 BS : 2 n S | — 3 Fad 4 I ous oe : 2 oF — 2 2 — * 2 — 3 yy 3 bo — 4 - * 2 * — 22 AI 
fox => e * W S Ds — ae 4 ER ES > ON. ES ORG iS RET Ar EO en. PPP 3 REE ————————ꝑ 5 CSS . 
a * e r WISE. 7 e r Ly F 2 & +4. SE SIE e 5 DOVE not 0 Ent nn 8 OE: Thea 4 Re ne RE III ET — Gn 
a * , ä ? * * * * * EEE 5 FX x TH _—— == = e on CG ar. A OI ns LITE | MH Sat At; BETTS dr 0 Eo oe MIS — PAS Cc LE 
; — G 4 N PRE 2 - wy a 7 r * Pan ry | YL — — — 4 1 — K*. *. * 
, : : - e N BY * r ! "w NE . mY . 5 — 
= - mo 2 * = N 2 * _ - ky > : my 1 - 2 „ 
N 1 bY 2 2 2 9 ot " * 2 * BY * * A. 44 1 - = 
6 I PE” 3 5 * 


CET SET a N 
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SACCHAROMETER SIMPLIFIED; 


OR, THE EASIEST METHOD OF APPLYING 
THAT INSTRUMENT, IN ORDER T0 
PRODUCE UNIFORM STRENGTH IN 
MALT-LIQUORS, WITHOUT THE MINU- 
TIX OF LONG CALCULATIONS. 


LTHOUGH I have the ſatisfac- 

tion to find, that the calculations 
neceſſarily introduced in the practical 
part of this treatiſe are ſufficiently expli- 
cit and demonſtrative to the philoſophical 
and mathematical reader, yet having rea- 
ſon to believe that there are many perſons 
in the brewing trade who may be deterred 
from the attempt to introduce the ſaccha- 
rometer into their breweries, on a ſuppo- 
ſition that it would be previouſly neceſſary 
to apply themſelves very ſedulouſly, dur- 
ing a very tedious length of time, to the 
ſtudy 


<< 2 
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ſtudy of the ſyſtem inculcated herein, 


| even fo fir as to get the whole of it by 
| heart; and that, after all, the calculations 


are of ſo complex a nature as to threaten 
inceſſant toil and unabating application, 
in order to accompliſh the deſired pur- 
poſe ; I have, therefore, thought it might 
not be unacceptable to this claſs of readers, 
to indicate the means of ſimplifying the 
general uſe of that inſtrument, by avoid- 


ing all calculations but ſuch as are indiſ- 


penſably neceſſary, and would dufgrace 2 
ſchool- boy to complain of. | 


This may be effected by dividing the 
principal buſineſs into the following 
heads: 


1. 


THE MODE OF DISCOVERING THE AVE- 


RAGE GRAVITY, OR STRENGTH OF SE- 
VERAL WORTS MIXED TOGETHER FOR 
AN ENTIRE GYLE. 


In this buſineſs the brewer needs not to 
trouble himſelf with any thing foreign to 
his ordinary practice, except the aki a 
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guage of each wort in the cooler, and the; 
preſerving the ſpecimen in a jar, at the time 
he lets it run into the gyle-tun. As theſe 
guages are to be of uſe, he will, of courſe, 
ſee the propriety of noting them on a 
piece of paper, or in any other manner, 
in order to aſſiſt his memory at the time 
that he may have leiſure to apply them 
to their intended purpoſe. This may be 
either on the evening of the brewing day, 
or at any convenient time during the 
next, but not later, particularly in mild 


or warm weather ; becauſe the ſpecimens 


taken out might begin to ferment ſponta- 


neouſly, if ſuffered to remain longer, and 
thence render the application of the ſac- 


charometer inaccurate. At this oppor- 
tunity, then, the ſpecific gravity of each 
wort is to be taken with the inſtrument, 
and noted againſt its reſpective quantity, 
as under: | 

. Firſt wort — 16 barrels at 3 5lb. per barrel 


Second — 18 ditto — 21lb. ditto 
Third — 17 ditto — 12h. ditto 


In all 51 barrels 
| Then, 


r 
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Then, by fimply multiplying the quan- 
tity of each wort by its gravity, the fer- 


mentable matter they ſeverally contain is 
indicated, and by adding their products 


together, the ſum of the fermentable 
matter contained in the whole gyle is diſ- 
covered. This ſum being divided by the 
number of barrels of which the gyle con- 
fiſts, the quotient ſhews the number of 
pounds contained in each barrel, or the 


average ſpecific gravity required. 
Ia the preſent example we ſhould ſay, 
1ſt wort 16 barrels at 3 5lbs. make 56olbs. 


2d 18 — at 21 2378 
3d — 17 — at 12 204 


Ia all 51 barrels, containing 1142lbs. 


Which ſum divided by the number of 
barrels, 51, gives 22.39 pounds; ſhewing 
that the average gravity, or ſtrength of 


theſe three worts mixed together, is 22.39, 
or nearly 22.4 pounds per barrel. 


This being diſcovered, the brewer 
muſt determine within himſelf, from the 
D d 3 Know- 
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knowledge he has of his own trade, whe- 
ther the liquor of which he has thus 
aſcertained the ſpecific gravity, be of ſuch 
a ſtrength as to ſuit the taſte of the con- 
ſumer, and be thence conſidered as a 
flandard, proper to be eſtabliſhed by him; 
or whether it be neceſſary to make any 
addition to, or reduction of the ſame. To 
effect this, it will be neceſſary for him to 
proceed a ſtep further, and conſider, 


II. 


HOW TO PRODUCE, IN A GYLE CONSIST- 
ING OF SEVERAL. WORTS, A GIVEN 
SPECIFIC GRAVITY, OR ESTABLISHED 
STANDARD, IN ORDER TO EFFECT 
UNIFORM STRENGTH IN THE BEER. 
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14 Recurring to the average gravity of 

= | his laſt brewing, the brewer has only to 

obſerve how much that has fallen ſhort 
of, or exceeded his intended ſtandard, and | 

to regulate his future practice accordingly. 

For inſtance, if it had been below the 

| Nandard, it would thence appear that he 
had been too laviſh of his water; or if it 

had been above 1 it, he muſt doubtleſs have 

; uſed 
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uſed too little. —The quantity, in either 
caſe, may be thus found :—Note the dif- 
ference between the average gravity pro- 
duced, and. the ſtandard intended, and 
multiply that ſum by the number of bar- 
rels in the gyle; then dividing the pro- 
duct by the ſtandard gravity, the quotient 
indicates the quantity of water neceſſary 
to be deducted from, or added to, that of 
the next brewing of the ſame fort, 


_ Suppoſe, for example, that the requir- 

ed ſtandard is 25 pounds per barrel, and 
that the laſt gyle brewed. was 50 bar- 
rels at 23, inſtead of 25 pounds per bar- 
rel, which is, of courſe, two pounds per 
barrel under the ſtandard, or the beer is 
ſo much weaker than the brewer intend- 
ed. In order to remedy this inconve- 
nience in the next brewing, premiſing 
that the ſame kind of malt is uſed, we 
ſhould have only to ſay, 


The preſent length Fe 50 barrels. 
Multiply by the deficient gravity - 2lb. per barrel. 


Product I oolb. | 
Dda Which 
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Which is the amount of the fermentable 
matter wanting in the whole gyle. If, 
therefore, we divide this ſum by 25, the 
required ſtandard, we ſhall find, by the 
quotient, that there are four barrels of 
beer more than there ſhould have been; 
which being deducted from 50, the num- 
ber of barrels in the gyle, ſhews that 
there ſhould have been only 46 barrels 
produced, inſtead of 50, and that if 4 
barrels leſs of liquor be uſed in the next 
brewing, the beer, ceteris paribus, will be 
of the ſtandard ſtrength. The proof of 
this is very ſimple. If we multiply 50, 
the length, by 23, the ſtrength of the 
brewing in queſtion, we ſhall diſcover 
that there are 11 polb. of fermentable 
matter contained in it. And if we mul- 
tiply 46, the required length, by 25, the 
required ſtandard, we ſhall ſee that this 
alſo would produce 11 50, the number of 
pounds of fermentable matter which 
thoſe 46 barrels would contain. 


In the ſame manner, if the gravity of 
the 
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| the preceding brewing had been 26. 5, Or 
FT 5 above the ſtandard, we ſhould ſay, 


The preſent length . - - »- - - - 50. barrels. 
Multiply by the ſuperfluous gravity - 1. 5lb. per barrel. 
| 250 
50 


Product 75.0 pounds. 


Which is the ſum of the ſuperfluous fer- 
mentable matter in the whole gyle, or the 
redundant ſtrength. This being. divid- 
ed by 25, the ſtandard, the quotient 3, 
ſhews us that there might have been 3 
barrels more in the length. In the next 
brewing, therefore, we ſhould uſe ſo much 
more liquor as will produce 3 barrels of 
wort; and this addition, for brevity's 
lake, may be called 3 barrels, as in the 
| | foregoing example the ſurplus quantity 
- BB #s called 4; though every one can tell 
that a certain number of barrels deducted - 
from, or added to, the liquor uſed for 
maſhing, will not produce a reduction or 

addition 
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addition in the wort to the fame amount, 
becauſe of the waſte in boiling, &c. 


In theſe two inſtances it is evident, 
that the former length ſhould have been 
46, and the latter 53, inſtead of 5 bar- 
rels; a difference ſo very material, that 
ſcarcely any brewer will need to be told 
how much his intereſt is concerned j in at- 
tending to it. 


The application of the inſtrument, as 
here directed, ſhould be invariably conti- 
nued, in order that the brewer may be 
aſſured that he is working to his ſtandard, 
as nearly as ſuch a vague practice will ad- 


mit; and in caſe of his pling malt of a 


different quality, he needs only err in one 
brewing ; in which thould the average 
gravity be either above -or below the 
ſtandard, he certainly can avoid a repeti- 
tion of that error, ſo long as he uſes the 
fame ſort of malt, by applying the above 
ſhort rules for its prevention. Should 
he, however, be inclined to endeavour at 

| pro- 
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producing his ſtandard gravity in the þr/? 
brewing of malt which he ſuſpects to be 
of a different quality, I recommend to 
his conſideration the following : 


HI. 


PRECAUTIONS TO BE TAKEN ON FIRST 
USING A NEW PARCEL OF MALT, IN 
ORDER TO PRODUCE THE REQUIRED 
STANDARD GRAVITY. | 


It will be neceſſary, on this occaſion, 
that the brewer begin with the wort in 
the underback, in a brewing or two, be- 
fore he has finiſhed his old malt, and 
make memorandums of the quantity and 
ſpecific gravity of each wort ; which me- 
morandums are to ſerve as a guide to his 
practice in uſing malt, the quality of 

which he is not acquainted with. To 
exemplify this, I will ſuppoſe, that in the 
_ Inſtance quoted, the firſt wort in the un- 
derback was 20 barrels, at zolb. per bar- 
rel; the ſecond, 22 barrels, at 16; the 
tbird, $7 barrels at 9; and that theſe 
part 
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particulars were noted, for the purpoſe 
juſt mentioned, in the following order: 
iſt wort 20 bartels at zolb. per barrel 


2d 22 ditto — 16 ditto 
3d — 23 ditto — 9 ditto 


In the firſt brewing from the new parcel 
of malt, let us ſuppoſe that the firſt wort 
proved to be 21 barrels; and that the ſe- 
cond wort was 22 only, as before; being 
now ſolicitous of knowing of what ſtrength 
they are, before we proceed to our laſt 


_ maſhing, we ſhould immerſe the jar with 
the ſpecimen of ſecond wort in cold water, 


as ſoon as taken from the under-back, in 
order to try it, the firſt wort having got 
ſufficiently cool by that time, without 
any immerſion, In two or three minutes 
the ſecond ſpecimen will be cool enough, 
when we apply the inſtrument to both, 
and find them to ſtand thus: 


1ſt wort 21 barrels at 331b. per barrel 
2d 22 ditto — 18 ditto _ 


The evident ſuperiority of ſtrength in 
theſe worts, over thoſe of the preceding 
| brewiny 
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brewing, from our old malt, muſt imme- 
diately intimate to us, that if we purſue 
our former practice, and maſh no more 
liquor at the third maſhing than we did 
before, our beer will be ſtronger than we 
require it. In order to liquidate that ex- 
pected ſuperfluous ſtrength, we are to ſee 
how much more fermentable matter we 


have got in theſe two worts, than we had 


in the two firſt worts of the preceding 
brewing. We therefore ſay, 


Former brewing, 1% wort 20 barrels at 3olb. =6oolb, 
24 22 . 'I61b. =352lb. 


In all y 2lb. 


Preſent brewing, Iſt wort 21 barrels at 331b.=693lb. 
2d 22 1 8lb. =396lb. 


In all ro89glb, 
From which deduct the amount of the former 9521b. 


Difference 7770 
This difference is the ſum of the ſupe- 
riority of the new parcel of malt over the 
old, ſo far as we have proceeded; and as 
our ſtandard ſtrength is 2 5 lb. per barrel, 


ve 


11 
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we want to know how many barrels this 
ſum will amount to; which we find by 
dividing 137 by 25, the quotient, 5.48, 
ſhewing us, that we have an advantage 
nearly equal to five barrels and a half of 
beer, of our ſtandard ſtrength ; and that 
if we add five and a half barrels of liquor 
to the quantity we ſhould otherwiſe have 
uſed for our third maſhing, we ſhall pro- 
duce the required ſtrength, notwithſtand- 
ing we ſhall have ſo much more beer 
than we had from our former malt ; or 
probably we ſhall have more than our 
ſtandard ſtrength, as there is every reaſon 
to ſuppoſe that the laſt extract will be 
proportionably productive with the two 
former. 


This inſtance only relating to malt of 
a ſuperior quality, it will occur to the 
intelligent brewer, that ſhould his new 
malt, on the contrary, be inferior to his 
old, the ſame rule is to be adopted, in 
order to find how much liquor he ought 
to deduR from the quantity uſually ap- 

| plied 
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plied in his laſt maſhing, as is here re- 
commended for the diſcovery of the 
quantity he ought to add to it. | 


. 


DIRECTIONS FOR EFFECTING THE STAND. 
ARD STRENGTH IN STORE VATS, 
WHEREIN BEERS OF DIFFERENT QUA- 

LITIES HAVE BEEN STARTED. 


The practice above recommended is 
alſo very advantageous in affording the 
means of coming very near to the requir- 
ed ſtandard, Where ſeveral gyles of beer 
are ſtarted into the ſame vat, becauſe he 
will have it in his power to correct the 
ſuperfluity or deficiency of one brewing, 
by drawing a proportionate length in the 
next. It will be equally applicable to 
the producing the ſtandard ſtrength in a 
vat wherein the brewer may have put a 
quantity of beer of a ſuperior or inferior 
quality ; a practice which is ſometimes 
found to be very convenient. In this 
calc, it is only finding the difference be- 
tween the ſtandard and the gravity of the 

beer 
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beer added, and multiplying that diffe- 
rence by the quantity ; then divide the 
product by the ſtandard gravity, and the 


quotient will diſcover how many barrels 


muſt be added to, or deducted from, the 
brewing which is to ſerve as the means 


of bringing the whole to the ſtandard re- 


quired. . 


Suppoſe 30 barrels of beer, of a forme: 


brewing, whole ſpecific gravity was 32, 
to have been ſtarted into a vat, the gravity 
of which was intended to be 25 only, it 


is required to know what addition ſhall | 


be made to the length of the next brew- 


ing, for that vat, in order to liquidate the | 


ſuperfluous Rang of thoſe 3o barrels ? 


Toys quantity of beer ſtarted 30 barrels 
Superfluous gravity 7 bb. 


Standard pravity 25 | 210 | 8.4 barrel; 


Hence it appears that 8.4, or nearly 83 
barrels muſt be added to the uſual length 


of 
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of the brewing intended to be ſtarted into 
the ſame vat, for the purpoſe juſt men- 
tioned. | | 


As the ſame rule is to be obſerved in 
the inſtance of a quantity of beer being 
ſtarted of a quality zferior to the ſtandard 
of the vat, in order to determine how 
much the length of the correcting gyle is 
to be leſſened, it would be trifling to ex- 


emplify it. 


This random mode of attempting the 
production of a ſtandard gravity, how 
much ſoever I may be convinced of its 
utility to a certain claſs of men, I ſhould 
have been aſhamed to have conſidered 
as an eſſential part of the foregoing 
treatiſe ; and it is with concern that I 
intimate my apprehenſions that the ma- 
jority of my profeſſional readers will 


think the two or three rules here given 


abundantly ſufficient for their purpoſe, 
| E e „ 
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as well as a very competent ſubſtitute 
for the more elaborate ſyſtem I am ſolicit- 


ous of eſtabliſhing. 


APPENDIX 


APPENDIX 


STATICAL ESTIMATES, &c. 


DESCRIBING THE PHILOSOPHICAL PRIN- 
CIPLES UPON WHICH THE CONSTRUC- 
TION OF THE SACCHAROMETER 18S 
FOUNDED. 


BY A FRIEND. © 


HEN I tranſmitted you my firſt 
notions of being able to procure a 
more accurate and compendious mode of 
making the /accharometer than what you 
had propoſed, I only gave you the dawn 
of my ideas on the ſubject. Having no 
foundation to argue upon but my own 
notions, I could not ſpeak with that pre- 
| ciſfion neceſſary for conviction. What I 
ſaid then, was only to ſhew the propriety 
of your communicating to me all the in- 
formation which you had collected from 
* .._ _ your. 
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your experiments, in order that J might 
know what there was a neceſſity for my 
doing, and what I might let alone ; but, 
perceiving that you were too much en- 
gaged to talk with me at large upon the 
ſubject, and that, indeed, your experi- 
ments had not been adequate to my pur- 


poſe; being unable, alſo, to collect any 


kind of information in point from the 
paſt inveſtigation of the philoſophical 
world here, I found there was an abſolute 
neceſſity for my going through the whole 
of the enquiries upon the ground of my 
own examination; I was the more prompt- 
ed to it, by obſerving, 1 in your reply to my 
notions and enquiries. 


Firſt, the impoſſibility of vouching for 
the truth of a ſtandard formed as yours 
had been. I do not mean ſo much from 
the rudeneſs of your guage and weights; 


for you will find, by a compariſon with 


what 1s contained in the following ſheets, 
that in the weight of water you come near 


the truth; but from that ſlovenly man- 


ner 
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ner of forming the firſt ſtandard wort, by 
forty diſtinct lings of a thing made of tin, 
which you call a meaſure; where the error 
of every diſtin& filling, of neceſſity in 
itſelf important, muſt, when multiplied 
by Forty operations, grow into an enor- 
mous ſize, unleſs that preternatural agen- 
cy, called chance, was kind enough to 
extend its influence in the correction of 
one error by another, 


Secondly, the appearance of a a 
error under which you labour, in the ſup- 
poſition of your preſent inſtrument being 
perfectly the ſame as it was before its ac- 
cident ;* and of which I think I can rea- 
dily convince you. I will take it for 
granted that it was at firſt, with No. 30 
at top, the true repreſentative of the reſiſt- 

ance of a wort of zolb. per barrel, to the 
57 Ee . .  adnuthon 


* 'The accident here alluded to, was a bruiſe in the ball 
of the inſtrument ; which, in leſſening the bulk of it by ſo 
much as the bruiſe had indented or forced the metal inwards, 
made a leſs weight neceſſary to ſink the inſtrument in water 
to the required point on the ſcale. 
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admiſſion of a body which, we will ſay, 
contains 4 cubic inches ; 


Expreſs the weight of that cube by any number - looo 
Expreſs the weight of number 3o at top by - - - - 100 


Force exerted upon 4 cubic inches - - -- 1100 


Suppoſe the inſtrument, by a ſimilar accident, or other- 
wiſe, to be leſſened one-half, and become 2 cubic 
inches. In order to make it float at the ſame 
point in water, you take off from the original 
weight one-half, and it becomes 500 
Add the weight at top unaltered = - - - 100 


Force to be exerted, to ſuſtain 2 cubic inches - - 600 


But the force with which your fluid is 
capable of acting on a cube of 2 inches, 
is only 550; and, therefore, will require 
an inceraſe of denſity in the relation of“ 
600 to 550, to ſupport the inſtrument 
with the addition of No. 30, again at o; 
and in proportion as your preſent inſtru- 
ment has approached this diminution of 

Its 


* 1. e. exactly double; this will be equally evinced by 
the more direct conſideration, that the ſame weight, added 
to a cube of 2 inches, and another of 4 inches, mull, iu ths 
former, require double the reſiſtance. 
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its original cube, you are now making 
ſtronger wort than you did when the ac- 
cident happened. It is true, that the 
weights are ſtill correct, that is to ſay, 
they are, in their relation to a fluid which 
will ſupport the inſtrument at o, the exact 
diviſionals of its reſiſtance ; but the ſum of 
the reſiſtance is indubitably increaſed. 


I have not a doubt that this mode of 
ſtating it will clearly indicate the exiſtence 
of an error; and that before you proceed 
with me through the following enquiries, 
you will be convinced, that the only me- 
thod of rendering your inſtrument the 
ſame as it was, will be to reduce No. 3o, 
and all its dependencies, till you reſtore 
the original relation between them and 
the cube immerſed. 


It was upon theſe grounds, as well as 
upon ſome others of a leſs confiderable 
nature, that I felt myſelf authoriſed in the 
ſuſpicion that there exiſted a partial fallacy 
in the very foundation of your ſyſtem. 

Ees4 But 
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But, even ſuppoſing it to have been ac- 
curately true, when I recollected the ex- 
treme difficulty and trouble which I found 
in making with preciſion the ſaccharine 
mixture, at the time you were in London, 
the ſmalleſt addition on either ſide of the 
required medium deſtroying the intended 
ſtandard ; added to the great indeciſion 
in noting any one accurate point upon 
the ſcale, owing probably to its attraction 
to the ſurface of the fluid, I was clearly 
convinced that an inſtrument with its 
ſtandard weight being given for the 
creation of future mixtures, by an im- 
merſion in which to aſcertain the weight 
on the top of future inſtruments, would be 
extremely tedious in the operation, very 
uncertain, unleſs conducted by a hand 
which could be truſted to, and, if con- 
ducted by ſuch a hand, expenſive. It is, 
beſides, to the laſt degree clumſy and un- 
philoſophical, and ſuch as one could hard- 
ly offer without a bluſh to a workman, 


who had a head 5 158 of conducting the 
bulinels, 
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buſineſs, as the foundation of a new erec- 
tion in the world of ſcience. 


By all theſe reaſons, I was induced 
to turn my thoughts to the procuring 
a knowledge of the reſiſtance which 
a wort containing your propoſed ſtan- 
dard of Zolb. per barrel, makes to 
the admiſſion of a body immerſed in it, 
compared with the reſiſtance made to the 
fame body by water; the difference of 
which being aſcertained in figures, would 
furniſh a preciſe, philoſophical, and eaſy 
ſcale, upon which to form the relation be- 
tween the inſtrument and its ſtandard 
weight. This ſcale would have been ſup- 
plied at once, provided the reſiſtance was 
occaſioned by the force of gravity alone, 
agreeably to the general axiom in hydro- 
ſtatics, that e weight of a fluid diſplaced 
is akoays equal to the weight of the diſ- 
placing body ; for, in this caſe, there would 
have been no more to do than ſay—As the 
weight of a barrel of water is to the weight 
of any barrel of wort intended to be fixed 

| | on 
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on as a ſtandard ; ſo is the weight of the 


column of water diſplaced (or its repre- 


ſentative, the diſplacing body) to the ſame 


column of wort ; the difference between 
which would give the weight of No. 30. 
But I was convinced, on reflection, that 


there are other principles in fluids, by 


which they reſiſt the admiſſion of a de- 
ſcending body, and the firſt of theſe is that 
of attraction, which operating powerfully 
on bodies compoſed of heterogeneous par- 
ticles, muſt have conſiderable influence in 
ſuch a fluid as wort. A tendency to co- 
agulation in the higher temperatures, and 


an approach to congelation in the lower 


ones, which, perhaps, are only modifica- 
tions of the firſt, are certainly co-operating 
principles in all gelatinous liquors ; but, 
as they probably have not much influ- 
ence in worts, at leaſt in thoſe degrees 
of temperature, within which you have 
limited the examination of practice, 1 


conſider only the operation of the two 


firſt, and to their combined effects I give 
the 
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the name of * ſpifſitude. It was my buſi- 


neſs then to enquire the relative amount 


of that ſpiſſitude between the ſtandard 
wort (of 3olb. per barrel) and the ſol- 


vent principle ; which, being aſcertained 
by the ſame weights, * TIM the uner- 
ring ſcale required. 


In order to ſatisfy you clearly of the 
truth with which this enquiry has been 
conducted, and to warrant your confidence 
in the adoption of this accurate founda- 
tion for your future ſyſtem, in preference 
to the imperfect one, which was all that 
your guage and weights had the power of 
furniſhing you with, I ſhall enter into 
rather a minute hiſtory of my mode of 
conducting my courſe of experiments, 
together with ſome account of the appa- 
ratus with which they have been made. 


With ſome intereſt among the ingeni- 

_ ous world here, I procured a ſcale beam 
calculated to anſwer my purpoſes. I 
found 


* 1 avoid the equally good ©" "PM of denſity, becauſe 
common uſe has confounded it with the idea of gravity alone. 
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found it would turn well with .03125, or 
one thirty-ſecond of a grain (even with 
five penny weights on it) and ſo ſtrong as 
to bear loading with ſour ounces troy, de- 
terminable then by 0.25, or one-fourth of 


a grain, To give it the command of the 


latter, it was indebted to an invention of 
my own, to take off the vibration ; which, 
for accuracy and diſpatch, I conſider as a 
very great improvement on the ſcale beam. 
My next thing was to make a ſet of 
weights accurately related to each other ; 
finding upon examination that any which 
could be purchaſed ready made, were even 
more erroneous than my opinion had firſt 
ſuggeſted. By having acceſs to a pair of 
aſſay ſcales, which would turn with 555 
of a grain, after a good deal of making 
and re-making, I completed a ſet of 11 
weights in arithmetical progreſſion from 
1 to 1024 grains, and downwards to 
03125, or one thirty-ſecond of a grain. 
It was not for the ſake of my experiments 
alone, that I was at this trouble, my in- 
tention 
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tention being at the ſame time to furniſh 
an accurate ſcale for the manufactory of 
future inſtruments. 


To aſcertain the relative gravities of dif- 
ferent waters, being the firſt object, I got 
a very light phial blown of as large a ſize 
as my beam was capable, at the utmoſt, 
of ſupporting the weight of (nearly one- 
third of a pint.) To the neck I joined a 
piece of a cylindrical glaſs tube, about 13 
inch long, of a convenient fize to admit 
readily of filling and emptying the phial. 
I afterwards ground off the top ſquare, 
and alſo the in ſide of the neck, to ſome de- 
gree of truth; into this I fitted, by filing, 
&c. a fine cork, through which a ſmall 
glaſs tube had been inſerted and cemented, 
drawn at a little diſtance above the cork to 
the fineneſs of the ſmalleſt pin-hole, and 
there ground off. The cork I charged full 
of a compoſition of bees-wax and tallow, 
and finiſhed it by a cement at bottom in 
a conical form upwards, to the aperture 
of the ſmall glaſs tube in the middle. 

Around 


430 APPENDIX TO THE 


Around the top of the cork I cemented 
alſo a collar of wood, as a ſhoulder, to fit 
ſquare on the top of the neck which was 
ground off. This phial being filled near 
the top, and the ſtopper, thus prepared, 
being introduced, the water, compreſſed 
by the deſcent of the ſtopper in the cylin- 
der, eſcapes through the conical aperture; 
and the ſtopper being preſſed with care 
tightto the ſhoulder, the water as it eſca pes 
being taken off at the ſmall aperture of 
the tube, gives an aſcertained volume of 
water, & guaged to a very great nicety in- 
deed. As a proof of it, in the commence- 
ment of my experiments, I filled it four 
ſucceſſive times with diſtilled water, with- 
out varying at any one time one-fourth of 
a grain. I allo refer you to the agreement 
of the three firſt lines in the table of gra- 
vities, which were not ſet down there un- 
til 
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* The quantity of water weighed being 208 3 grains, and 
determinable then by o. 25, gives a guage to the 2342 part of 
the whole, equal to 30 of a pint, or about oz. per barrel; 
a depree of accuracy which you could not approach, and 
which J am of opinion would not be eaſily exceeded. 
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til aſcertained by the moſt careful experi- 
ment. The proceſs of each weighing was 
as follows: I made a weight, which in the 
oppoſite ſcale, ſerved as an exact balance 
to the bottle and ſtopper, aftet it was 
rinced out with diſtilled water, and drain- 
ed, but not too nearly, in order that I 
might the more eafily, by adding or ta- 
king out a ſmall portion of a drop, bring 
it always on an exact equilibrium with 
the weight. This operation of rincing 
out with diſtilled water and nicely ad- 
juſting, was patiently performed previ- 
ous to every ſeparate weighing ; the phial 
was then filled in the manner above de- 
ſcribed, and from theſe operations is ob- 
tained the column of gravities as given in 
the following table: 
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A TABLE OF THE SPECIFIC GRAVITIES 
AND RELATIVE $SPISSITUDES OF VA. 


RIOUS WATERS.* 


THE 


| Gravity. | Spiſſitude. 
Water, diſtilled, /by a common flill} - - | 1000. IO00., 
Ditto, — {in pure glaſs veſſels} - | 1000, looo. 
Snow, diſſolved, » = = = 6 ooo. 1000, 
Thames = - = = - | 1000.3 1000. 182 
New River - -------- - - - - - | TO00.3 1000. 344 
Chalybeate ſpring, Tflington „ 1000.9 1000.889 
Hare-Court Pump, Templi [1001.29 1001. 349 
Hard Spring, Surrey 1001. 649] 1001. 664 


* Since the firſt publication of this treatiſe, the author 


In 


has had opportunity of trying the ſpeciſic gravity of various 
waters, in different places, of which the following are a 
part. They were ſimply taken with his inſtrument, and after- 


wards reduced to thus ſcale : 


Peterſburgh, the river Nera 
Dublin, well- water 
— . is <- 
Drogheda, well- water 


oo 's 


„ --c  _ <-> 


Beverley, ditto 
Newark, ditto = = 
Loughboro', ditto - » » 
Burton, ditto - 
another 
Stamford, ſpr ing 
Wolverhampton, ditto o 


- - = 1000.9 

- = - I002.178 
- - - I001.089 
- - - I002.015 
- - - 1001.743 
- > - 1001.498 
- - - I001.906 
- - - 1002,0609 
- - - I001.443 
— - 1001.361 
-.- - 1002:178 
- = - 1000.898 
= - = I001,089 


— — 
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In order to examine the ſpiſſitude, I 
took the only one which was fit for my 
purpoſe of the various balls,“ in the at- 
tempt to execute which, with propriety, 
I have been incurring a conſiderable de- 
gree of expence on your account, and from 
the diſappointment attending their being 


ſpoiled by various workmen hitherto, I 


have been experiencing a much greater 
degree of chagrin on my own. I fitted it 
up with a proper weight at the bottom, 
and a fine hair at the top, connecting it 
with one end of my beam, whoſe excel- 


lence furniſhed me by this means with a a 


much more delicate hydroſtatic apparatus 
than any thing which could be procured, 
unleſs at 4 great expence. My mode of 
conducting the operation in each experi- 
ment, being that which 1s practiſed with 
every common apparatus of the kind, 
needs not be particularized to you ; it is 
enough to ſay that the difference between 


the weight of the ſuſpended ball in air, 
| F + --: and 


* Balls made for'tl.e firſt inſtruments. . 
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and its preponderation when immerſed in 
the fluid, gave me the meaſure of the 
power exerted by that fluid in reſiſting the 
deſcent of the apparatus, i. e. {be amount! 
of its ſpiſſitudo. In this manner was the 
column of ſpiſſitude obtained,* to a pe- 
ruſal of which I now refer you, ſo far as 
reſpects the different waters. T 


* The beam when the apparatus was immerſed in wate: 
having no more than 132 gr. about 5 dw. upon it, and turning 
with r gr. aſcertains the ſpiſſitude to a much greater degre: 
of preciſion than that with which the gravity has been done; 
for 108g, the weight of the cube in vibration, multiplied by 
32, ſhews the power of determining the reſiſtance of 1 i- 
34848. | | 


| + Neither the contents of the phial by which the oravity 
was aſcertained, nor the cube of the ball immerſed to find the 
ſpifitude, could be ſuppoſed to be preciſely 1000; but in 
order to furniſh a more immediate and agreeable compariſon 


between the relations of waters, &c. I have reduced all the 


ſums, as given by my weights, to the ſcale of 1000, by ſaying 
as the ſpecification of the gravity and of the ſpiſſitude of dil- 
tilled water is to 1000, ſo are the ſpecifications of all the reſt 
to the ſums inſerted here. This method alſo gives, at one 
croſs view, the immediate compariſon between the reſpe Qir: 
gravities and ſpiſſitudes, as will be alluded to preſently. 
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I had now got far enough in experiment 
to be able, from the data ſupplied, to know 


preciſely, whether my notions of the ne- 
ceſſity of this nice examination were war- 
ranted by the fact; and whether there 


really exiſted any other principles in fluids, 

beſides that of gravity, co-operating in 
their reſiſtance to a deſcending body. The 
reaſoning on this 1s obvious ; diſtilled wa- 


ter, if totally pure, I conſidered as a per- 


fect homogeneous body, whole particles 
have no attraction to each other: I ſup- 
poſed ours perfectly ſo, and ſaid—as the 


_ gravity of diſtilled water is to its ſpiſſi- 


tude, ſo will the gravity of every fluid 
be to its ſpiſſitude, provided there be no 
other co-operating principle; but recur- 
ring to the table, and examining atten- 


tively the two columns, in a compariſon 


between the water of the Thames and of 
the New River, we find, in the former, a 
deficiency, and in the latter an exceſs of 
reſiſtance. The ſame is obſervable in a 
compariſon drawn between the chalybeate 

F Is. tpring 
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ſpring and that of Hare-Court in the 
Temple. I have alſo noticed the ſame 
phænomenon in a compariſon of other 
fluids whoſe gravities were nearly alike, 
but whoſe combinations were different ; 
from the reſult of all which obſervations, 
FREE it might be amuſing to the mind to lay 
down theories with regard to the purity 
or impurity of fluids, inferred from the 
excels or deficiency of that reſiſtance, com- 
pared with what they poſſeſs from the 
power of gravity alone; but it is much 
beſide my preſent purpoſe. to purſue an 
uſeleſs train of ſpeculation ; it is enough 
to direct you to a peruſal of the table, 
where the indication of a difference be- 
tween the actual and comparative denſi- 
ties of fluids, in proportion, perhaps, as 
they conſiſt of heterogeneous particles, 

ſhews the neceflity of attending to this 

_ circumſtance, in the conſtruction of an | 

9 inſtrument which is meant to meaſure | 

the relation between a fimple and a com- 

s | bined 


7m. oe. oe es an ke Een 
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bined fluid.* It ſhews evidently that a 


ſcale formed on their comparative den- 
ſities, or, in other words, their ſpecific 
gravities, muſt be wrong; and that one 
formed upon their actual ſpiſſitude or re- 
ſiſtance, muſt be clearly and indubitably 


right. 


To the formation of this ſcale I now _ 


proceed. And here I might have con- 
tented myſelf with getting your inſtru- 
ment here, and examining the- preciſe 
relation between it and its No. 30, by 

FF: : ny 


*I ſuppoſe that the principle upon which the hydrome- 
ter for ſpirits is conſtructed, has been taken from the exami- 


nation of gravity only; and poſhbly the difference between 
real and comparative denſity, in ſuch nearly homogeneous 
fluids, may not be ſo great as to render any other ſcale ne- 


ceſſary for practice, although there certainly is ſome differ- 
ence in the examination of philoſophy. What that difference 
is I would have enquired, but for reaſons which will be given 
hereafter ; for I believe my apparatus delicate enough to have 
examined it with ſome preciſion. To its ſenſibility I am 
indebted for its having conducted me thus clearly to a proof 
of my firlt ſuggeſtions, | 
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my weights, &c. have given that as a ſcale 
upon which to form future inſtruments ; 


for whether your No. 3o, as related to 


your inſtrument, be or be not the repre- 


ſentative of an accurate reſiſtance of zolbs. 


of fermentable matter per barrel, is very 
immaterial to the purpoſe, ſo long as the 
amount of that reſiſtance is divided into 
equal parts downwards, &c, But, as 


J conceived it in ſome degree neceſſary, 


in the formation of a new inſtrument, 
to give it a baſis which no philoſophical 
inveſtigation can poſſibly invalidate, and 


being clearly convinced of the imper- 


fection of your guage and weights for 


the purpoſe, &c. as I before noted, I 


proceeded to enquire what the actual 
reſiſtance or ſpiſſitude of a real wort, con- 
taining an addition of zolbs. per barrel 
was, compared with the actual reſiſtance 
of water. The firſt thing is to know 
the weight of a barrel of water, which 
is done as follows: 5 


5 


of 
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36 gallons in a barrel. 
282 cubic inches in a gallon. 


Cub. inches in 


I gal. wine meal 231)10152 ditto in a bar. beer meal, 


43-948 wine gallons in ditto. 
| 58480 gr. Troy in 1 g. w. m. * 


Avoird. in 


| Val.of Ilb. 
grs. Troy 5 


7000)2570079.040d®. in 1 bar. beer meaſ. 


| Add 30. ſtandard iner. of gravity 


397. 15 4lb. Avoird. in 1 bar. of 


ſtandard wort. 


In 


The ſtandard addition to a barrel of water having been 
fixed by you at zolb. Avoirdupois, I was obliged to go a 
little about, in multiplying by inches in a barrel, beer-meaſure, 


and dividing by ditto in wine meaſure, in order to reduce 


the former into wine-gallons, that I might know its weight 
upon ſome aſcertained ſcale, viz. grains 'Troy. The amount 
of 7 310 per pint, or 58480 per gallon, being received from 
one of the firſt enquirers into fluids here. The water meant 
is rain-water. MES. | 


The cubic inches in each are from examination of the 
Handarde. The number of grains Troy, per pound Avoir- 


dupois, is the relation of the two weights, as lately ſettled 


by the Royal Society. It has long been in eſtimation, 
varying a grain or two above and below that ſtandard. 


C You make your water 369lb. per barrel. The dif- 
ference I impute to the imperfeQion of your guage and 
weights; to the experiment being made in a half barrel, in 

: = Ffg which 


367. 1 54lb. Av. in 1 bar. of water 
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and with much perſeverance and repeat- 
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In the proportion therefore of 367.1 54 


to 397.154 muſt my water be related to 
my wort, the comparative /þr/izude of 
which is to form the true relation be- 
tween the inſtrument and its ſtandard 


weight. 


To aſcertain this ſpiſſitude, which (from 
what has been ſaid above, in the diſcovery 


of the difference between the actual and 


comparative denſities of fluids) could 
only be done by examining the real fluid 
itſelf, T appealed to ſome minutes which 
T have of yours for the making of mild 


ale, and following the proceſs exactly, I 
manufactured a very well flavoured wort, 


which I found about 5lb. per barrel hea- 
vier than the propoſed ſtandard. I reduced 
it afterwards with water, taking great 
care to make the commixtion perfect; 


ed 


which a ſmall error plus becomes doubled in the multiplica- 
tion; and to the circumſtance of your river-water being 
ſomewhat heavier than rain; all which conſidered, I ſhould 
not have expected you to haye come ſo near the truth. 
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ed fillings and weighings of my phial, 
brought it exactly to the * ſtand- 
ard 22 53.336. 


As 367.154, the weight of a barrel of water, 
Is to 397.154, ditto —— of wort, 
80 is 2083.125 weight of my phial filled with diſtilled 
water, * 


To 225 3.336, ditto — filled with ſtandard wort. 


The ſprſfitude of which being immedi- 
ately examined by the hydroſtatic appa- 
ratus, and compared with that of the 
original principle, I obtain the firſt great 
end of my purſuits, viz. an aſcertained 
ſcale for the relation between the inſtru- 
ment and its ſtandard weight ; for as the 
Spiſſitude of water is to the increaſe of [þiſ= 
/itude, fo is the weight of the ſaccharometer, 
as floating in the ſame water, to the addi- 
tion of No. zo, at the top, to bring it to 
the ſame point in wort. There needs not 
any 


This calculation I begin from the ground of diſtilled 
or rain-water, becauſe it is ſomething preciſe and aſcertained, 
and becauſe river-water, which is in moſt general uſe, 
comes ſo nearly to it (/e the Table, oppoile Thames and 
New River) as not to make any difference in computation. 
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any further illuſtration as a proof ; but, 
as a correſponding argument for practice, 
I diſmounted the ball of my apparatus, 
adapted to it a weight at bottom, and a 
regularly finiſhed ſcale on the top, with 
the notation of the point, o, as floating in 
diſtilled water, making by this means a 
regular ſaccharometer. Upon its im- 
merſion in my wort, and the addition of 
a weight at the top, already prepared, 


and now adjuſted, agreeably to the ac- _ 
_ curate ſcale of proportion juſt obtained, 


the inſtrument floated to the niceſt pre- 


ciſion at the ſame point, o, on the ſcale, 


To complete the proportions of the in- 
ſtrument there remained now only to 
aſcertain the ſize of that part of your ad- 


dition to it, the fliding tubes, whoſe ac- 


tion was to counter-balance the difference 
of denſity in all the different waters which 
might come into officinal uſe in the 
brewery, and with the conſtant variation 


of which, in different ſoils and ſituations, 


no ſingle inſtrument hitherto offered can, 


_ otherwiſe than by accident, correſpond. 


 Recur- 
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Recureia g to the columnof ſpiſſitude in the 
table, I find the extent of this variation 
in the variety of waters which I examined 
to be 1.6 in 1000. The ſpring water which 
exhibited the greateſt variation, (after a 
confutation, by experiment, of imperfect 
notions with regard to the denſity of 
waters, which I had taken up from the 
information of my ſenſes alone) was pro- 


cured from a chalky, gravelly foil in the 


county of Surry ; and, from the experi- 
ment, as well as from the correſpondence 
of the more domeſtic teſts of haraneſs, 18 
probably as much entitled to that charac- 
teriſtic as moſt in the kingdom. Sup- 
poſing, therefore, 2 in 1000 to be the 
limitation of the variation in ſpiſſitude be- 
tween the pureſt water and any which 
may come into uſe in the brewery, I went 
to work with my hydroſtatic apparatus, 
and, by a little artificial increaſe of den- 
fity, I made a water which correſponded 
with this proportion to the greateſt degree 


of accuracy; by a compariſon of this 


with the fluid in its pureſt ſtate, I have 
aſcer- 
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aſcertained the fize and length of the 
tubes, which are to compoſe your regu- 


lator, in proportion to the ball: I have 


alſo, by this means, calculated the cube of 
the ſcale, proportioned to the tubes, in 


ſuch a manner as ſhall, by notations upon 
it, indicate, on the firſt immerſion in any 
water, the true adjuſtment* of the regu- 
lator, to the ſmall diviſional of 1 in 10,000 
increaſe of ſpiſſitude. 


I was now furniſhed with every infor- 
mation neceſſary for conſtructing all the 
parts of the ſaccharometer; but whilſt 
my hydroſtatic apparatus was mounted, 


and before I threw away my wort, I 


thought I might as well proceed a little 
further, and by examining with a degree 
of nicety, which you will never be able to 
approach with the inſtrument itſelf, the 
difference of ſpiſſitude or apparent ſtrength 
at different temperatures, furniſh you 
with a few corrected points to recur to in 


the 


The mode of adjuſtment, here alluded to, has been ſe- 
vera] years omitted in the directions given with the inſtrument; 
having, by miſapplication, led ſome times to error. 
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the formation of the tables, which muſt of 
neceſſity accompany the inſtrument, in 
order to aſcertain the true ſtrength of 
worts under all the variations of apparent 
value, from 50 to 100 degrees. An exa- 
mination of the ſtandard wort at the two 
extremes proved to me, in direct oppo- 
ſition to what I had before imagined, that 
the effects of heat are conſiderably more 
ſenſible in the attenuation of fluids of a 
greater than in thoſe of a leſs denſity, the 
variation in this being 6.6, and that of 
diſtilled water only 5,1 in 1000. This 
unexpected appearance ſuggeſted to me 
the propriety of making a wort of 20lb. 
per barrel, and another of 10lb. per bar- 
rel, in order to aſcertain as accurately the 
extent of their variation, Having formed 
them with as much preciſion as I had 
done the firſt wort, I proceeded to examine 
the whole three, at three equidiftant de- 
grees of temperature, viz. 50, 75, and 
100; in order to note in each the grada- 
tions of ſpiſſitude, or apparent value. 
| From 
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From the reſult of which examination 
there occurs to me a difficulty in the for- 
mation of your tables of heat, which will 
require much patience and perſeverance 
to furmount. It ariſes from the diſcovery 
of the following phznomena. 


I. The expanſion of a fluid by heat be- 
tween any two given -points of tem- 
perature, 50 to 100, is conſtantly 
varying with the variation of denſity. 


II. The expanſion between any two 
mean points, 50 to 75, and 75 to 
100, is alſo unequal. 


III. At the time that the ſum of the 
expanſion between any two given 
points, 50 to 100, increaſes in pro- 
portion to the increaſe of denſity ; 
in the intermediate diviſions, between 
the two points, it varies in a very 
extraordinary manner ; in the firſt, 
50 to 75, it increaſes (though in a 
different proportion from that of the 


whole) with the increaſe of denſity; 
l 
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in the latter, 75 to 100, it decreaſes 
in an inverſe ratio. | 


I (hall be better underſtood by a refe- 
rence to the following table; in which 
from a nice examination of the ſum of 
ſpiſſitude or reſiſtance of various worts, at 
different temperatures, the progreſs and 
extent of this variation is exhibited at one 
view. 


A COMPARATIVE VIEW OF THE EXTENT 
OF THE VARIATION OF SPISSITUDE, 
IN LIQUORS OF DIFFERENT DENSTL. 


TIES. 

| | Total 
From 50 to From 75 to From 50 to 
| 75 degrees. 100 degrees. too degrees, 
Wort of 10lb. per barrel | 1.703 | 4.132 | 5.835 
Ditto — 20 ——2f: — 2.315 3.782 6.097 
Ditto — 30 ————| 2.87 3-731 | 6.601 


From an attentive peruſal of this you 
will notice, that, owing to an irregular 
combination of this aſcending and deſcend- 
ing ratio, although the increaſe of expan- 
fon between any two given points in the 
aigher temperatures, is conſtantly more 


than 
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than between two equidiſtant points in the 
lower, (compare col. 1. and 2.) yet the 


variation of this increaſe, as the fluid in- 
creaſes in denſity (viz. from 1.7 to 4.1 at 


10lb. per barrel, and 2.3 to 3.7 at 20olb. 
per barrel, &c.) is ſuch, as to render it 


utterly impoſſible to give any calculation 
from one wort which would be applicable 
to another of a different value,* or to 


® A conſideration of this will diſſipate the remains of 
that regret with which, from other motives, you were 1n- 
duced to give up your original ſcheme of ſubſtituting, in the 
place of thoſe tables, the addition of another ſliding tube to 
the inſtrument itſelf, whoſe extenſion might counteract the 


variation of apparent value, in the aſcent through the higher 


temperatures. You will perceive that no ſcale could poſſibly 
have been applied to it, which would have correſponded with 
ſuch irregular gradations of expanſion. It is from the clear 
evidence of this impoſſibility that I was induced to take the 
trouble of examining an inſtrument which has lately been 
offered for the uſe of the brewery, under the recommendation 
of a patent; in the appendage to which, from an ignorance 


of, or inattention to, the phznomena above indicated, the 


inventor has been miſled into obvious errors. I give you 
the detection of them at large, in caſe you ſhould think it of 
any moment to caution any of your readers, whoſe curioſity 


may have put them in poſſeſſion of that inſtrument, againſt 
taking 


fl! 
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fill up the blanks between any two diſtant 
points by any other means than that of 
tedious experiment. To purſue this en- 
quiry thus, ſtep by ſtep, in all the degrees 
of temperature from 5o to 100, and 
through all the gradations, from the 
loweſt to the higheſt value of worts 
which a brewer can have occaſion to ex- 
amine, is a taſk of a very formidable na- 
ture; to undertake it, will require about 
half as much of reſolution as its perform- 
ance will of attention and patience. 


1 It was my intention once to have at- 
I tempted the purſuit of a ſimilar enquiry 
G g with 


taking up notions, with regard to your tables, from the evi- 
dence of ſo fallacious a ſcale. 


* The author is induced to ſuppreſs the publication of 
thoſe detections. To point out the errors arifing from neg- 
ligence or miſtake, is on all occaſions an invidious taſk, and 
in the preſent is totally unneceſſary. The mode of applying 
bis inflrument is ſo entirely his own, that it cannot poſſibly 
a A riceive a recommendation from the depreciation of any other. 
Vith regard to the accuracy of his Tables, he begs to refer 


[4 — Co N A dw Rs” 


0 


y to the teſt of experiment. This, he doubts not, will afford 
(t ample confirmation of their rorrefneſs ; for they were 
0 formed with all the attention and patience which a taſt of 


formidable a nature ſeemed to demand. 
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with regard to ſpirits, for the purpoſe of 


forming the relation between an inſtru- 


ment and its weights, upon a compariſon 
of the difference of ſpiſſitude between al- 
cohol and water; thereby furniſhing you 
with the means of offering for the uſe of 
thediſtillery the completeſt, if not the only 
accurate thing of the kind that has hitherto 
been conſtructed. By the exertion of a 
little contrivance, the inſtrument, with 
only the few weights it has at preſent, 


ſhould ſerve in the double capacity of | 
aſcertaining the proceſs previous to the 


operation of the ſtill, and of tracing the 


preciſe value of the produce up to the | 
higheſt rectifications. In addition, how- 


ever, to a variety of little obſtacles which 


would occur here, in the execution of ſuch 
an inſtrument, with a degree of accuracy 
as ſatisfactory to me as that with which 
the ſaccharometer is given, there is one 
which it would reſt with you to ſurmount, 
and which, I think, would ſtagger your 
reſolution. The neceſſary toil of wading 
through liquors, comprehending ſuch a 

variety 


srATICAL ESTIMATES, &c. 451 


variety of denſity, in order to indicate the 


real from the apparent value, at the dif- 


ferent degrees of temperature to which 
officinal practice might be accommodated. 

Oppoſing to theſe impediments the li- 
mitation of ſale of ſuch an inſtrument, in 


a circle ſo contracted as that of the diſtil- 


lery, compared with that in which your 
preſent one is offered; and adding the 
conſideration that it is not from the in- 
ſtrument itſelf that you propoſe to reap an 
adequate compenſation for your labours, 
[ give up for the preſent our original 
thoughts on this ſubject. 


Should you, however, on any future 
occaſion, reſume an intention of this na- 
ture, the ſame ſentiments which have 
prompted me to fill theſe ſheets, induce 


me to tell you that you may command 


my beſt ſervices. 


I ſhall be happy to hear that this hiſ- 
tory of my enquiries meets _=_ appro- 
bation, and am, &c. „ 

LONDON, Jan. 24, 1784. W. D. 
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CONTAINING PROPOSITIONS FOR COMMU. 
NICATING THE PARTICULAR APPLI- 
CATION OF THE SACCHAROMETER, 
ALLUDED TO IN THE FIRST PART OF 
THIS TREATISE, IN ORDER TO EFFECT 
A SAVING IN THE MATERIALS, FROM 
FIVE TO TEN PER CENT. 


O fix poſitive terms for the particu- 

lar communication of the means 

of procuring thoſe benefits which are to be 
derived from the Author's particular mode 
of regulating the brewing proceſs, fo far 
as it concerns the application of the ſaccha- 
rometer, does not appear eligible, nor con- 


ducive to the end propoſed; which is, to 
deter no one, by impreſſing the idea of 


certain expence and uncertain gain, from 
contributing, by his own experiments, to 
render general a practice intended to be 
productive of general utility. 

As 
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As the probable advantages of this 


practice are conſiderable, and as its diſco- 
very was the reſult of long application and 


laborious attention, the terms of commu- 
nicating it ought to be liberal; but as its 
effects are various, according to the variety 
of proceſs purſued by various brewers, a 
fixed ſum, ſuch as the author would chuſe 
to accept, eſtabliſned as a general premium, 
might be exceſſive in ſome inſtances, and 
inadequate in others. The conſideration, 
alſo, of certain payment, before the event 
of reimburſement or reward is aſcertained, 
or rendered probable, would operate on. 
the minds of many people as preventive 
of their aſſent to a propoſition apparently 


hazardous and problematical, accuſtomed | 


as men are to expect value received previ- 
ous to their relinquiſhing its equivalent. 
For theſe reaſons, the Author propoſes, 


I. To accept no premium; but to reſt his 
recompenſe upon the event of his prac- 
. 
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IT. In lieu of fuch premium, a certain ſpe- | 
cific portion of the actual ſaving in the 


conſumption of malt, only, and that for 


a limited time, to be ſecured to him by I 


articles of agreement, which are to 
include a clauſe prohibiting the com- 
munication of the practice to any other 
perſon, for a limited time, alſo, 


In a compliance with theſe terms there 
is no poſſible riſque ; and as no additional 
utenſils would be neceſſary, in a regular | 
brewhouſe, the practice may be relinquiſh- ? 
ed, without incurring expence or incon- 
venience, by any perſon who may be 
blind enough to oppoſe the darkneſs of | 
profeſſional prejudice, to the light of rea- 


ſon and mathematical demonſtration, 


By theſe propoſitions, however, the | 
Author does not mean to preclude from 
ſtipulating, for a ſpecific ſum, any perſon 


who may prefer that mode, on account 


of the trouble of keeping a running ac- 
count, as has been objected to the pro- 
poſed 


1 
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poſed portion, by ſome gentlemen who 


have treated with him on the occaſion. 
Such, indeed, has been the prevailing 


preference to the former mode of ſhort- 
ening the buſineſs, that the Author has 
generally received premiums, and has at 
this time only one open account of the 
kind ; the laſt but that having been liqui- 


dated in September laſt, (1797) by the re- 
ceipt of a ſum equal in amount to any he 


had before received at the commencement 
of the term ; and that, too, after the party 
had had nearly five years of experience, 
to enable him to appreciate the further 
advantages obtainable from the practice. 


A confirmation of this, with other 
particulars, may be obtained, by addrefling 
the Author /ree , poſtage at HULL. 


* * The SACCHAROMETER, in a ma- 
hogany caſe, is ſold by J. & E. TROUGAH 
rox, Mathematical Inſtrument-mabers, 
Fleet-ſtreet, London. Price Three Gui- 

G 84 nens, 
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neas, including the Book of Tables, and 
Directions for uſing the inſtrument. 


5 Small PocR RA THERMOMETERS to be 
had at the ſame place. 


Thermometers of the ſize of thoſe above 
mentioned, are abſolutely neceſſary, where 
the brewer has none but the common 
large ones, uſed for taking the liquor in 
the copper, &c. which are generally too 
bulky to be introduced into an aſſay jar; 


they are alſo equally uſeful for taking the 


heat of the wort in the coolers, as being 


more conveniently portable. 


Country brewers may be ſupplied by 


means of their bookſellers, who have cor- 


reſpondents in London. 


— room 


lt was the Author's wiſh, that the 
Gentlemen of the brewery ſhould have 
been accommodated with the Saccharo- 
meter at a leſs expence ; but the difficulty 
Gege4 of 
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of finding an artiſt capable of executing 


a work of ſuch extreme delicacy as that 


of the regulator, wherein the piſton and 
the tube, though both of metal, muſt be 


perfectly air- tight; the length of time 
requiſite to effect ſo nice a piece of me- 
chaniſm; and the tediouſneſs of regu- 


lating and adjuſting the weights and other 


parts, to that correſpondent accuracy 
with which he was ſolicitous the inſtru- 
ment ſhould be finiſhed, and for which 
every inſtrument executed under the di- 
rection of Meſſrs. Troughton is celebrated; 
theſe conſiderations, maturely weighed, 
will account for the neceſſity the inſtru- 
ment- makers were under, of fixing the 
price as above ſtated; and on a due re- 
flection and compariſon of this, with the 
price and execution of ſimilar inſtru- 
ments, now in the hands of the public, 
it will doubtleſs be found but a bare 
compenſation for ſuperior workmanſhip 
and ſuperior correctneſs. 
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N. B. Each Book of Tables is numbered, 
correſpondent to the number of the inſtru- 
ment with which it is given, and figned by 
the Author, as below; in order that the 
purchaſer may be aſſured of the authenticity 
of the former, and the accuracy of the 

latter. 
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CCURACY, reaſons for its impracticability 
in actual buſineſs — 298 
Acetification, diſtinguiſhed from fermentation — 115 
„ by abſorbing air, adds to the denſity 
wr of malt-liquor — _ 395 
Acids and Afalies, their commixtion productive 
of fixed air — - 348 
Acroſpire of malt, the uſe of attending to its progreſs 39 
Aggregate acquired denſity of worts explained 274 


Ale, ſpecific gravity of different ſorts 325 
Alcohol defined — 196 
, Vague criterion of its purity — bd. 


Analyſis of malt-liquors, hints for effecting it — 378 


Aſſay ars, their conſtruction and uſe 170 
„ reaſons for covering them — 279 
, difference in effect between covered 
and uncovered — — 299 
Aitenuation of equal quantities of fermentable 
matter produces equal quantities of 
: ſpirit 190 
— —, its amount, aſcertained in different 
ſorts of beers — 325 


Average gravity, how calculated in two worts 308 
— | —— in three worts 312 
— | a more ſimple mode 403 
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Barley, difference in the produce of different ſorts 247 
accounted for 245 
Beer or Bigg ſoon exhauſted by improper malting 41 
Beer, the genus or general denomination of malt- 


_ liquors — 182 
„ ſpecifically lighter than wort 186 
Blinked wort explained 116 


Blown malis, their inferiority — — 240 
— „ reaſons for it — 
Boiling, its effects on worts 
in extracting the virtues of hops 75 
Bottling, its effects on vapid beers — 245 
Brewing, an extraordinary proceſs adopted at the 
Victualling-office, Tower-Hill — 229 
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1 
Cola, the cauſe of contraction and condenſation —_ 
Concentration, its effects upon malt-liquors — 137 
———— of ſpirituous fluids, explained 198 
Condenſation of fluids, defined — 205 
Contraction of ſolids, Jehined | — ibid 
Correſpondence between the firſt and final ſtate 5 


the fermentable matter in wort — 292 
Creamed over (wort) explained — — 123 
D 


Denfity, in general, its 4 — 17 
, of wort, diminiſhed by fermentation — 186 
—— of fluids, increaſed by evaporation 214 


——— Its difference in ſpecimens of worts in 


covered and uncovered jars (note) — 299 
of worts, cauſed by fixed air — 392 
2 ;tillation of different ſorts of malt-liquors — 327 


Duties on malt, annual amount — — viii 
beer, dito — %% 

ditto, in London — ix 
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Ebullition prevents aſcertaining the expanſion of 
fluids — 
Electric fluid produces acidity 
EJences, their general definition, as chemical fluids 
Evaporation, its general definition — 
, theory of its action — 
—— its different effects on extracts and 
| eſſences — 
— its amount by boiling, how aſcer- 
| tained | 
— , ſpecihed in worts of dif- 
ferent denſities 
, circumſtances in which it is more 
copious 
2 the effect of mere fixed air, different 
from inebriation, the effect of es, 

Expanſion, its general definition - 
, of water, according to Dr. Halley 


— 5 aſcertained by the expanſion . 
209 


guage 
- of fluids, increaſes nearly in the ratio of 
their ſpecific gravities 209, 


, of worts of different denſities, ſpecified 
Expanſion guage, deſcribed 
Extras, theory of forming them 


, their general definition, as chemical fluids 
1 
Fermentable matter, in wort, deſcribed — 


, the conſtituent value of malt 


"— —, amount produced from dif- 


ferent malts | 
- „ extracted from 24 quarters 
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, Cauſes a total ſeparation of parts 
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Fermentable matter remaining in the wort after 
| boiling — 290 


— ——— » always the ſame in quantity, 

however the containing fluid 

be changed in bulk, &, 293 
Fermentation, i its general definition — 78 
„its particular diftinftions ——_——_ 
, Mr. Henry's experiments thereon 86 
, the theory of its action 101 
, attenuates the acquired denſity of worts 186 
— : its effects in the production of ſpirit 
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i and fixed air — 340 
Final gravity, mode of calculating it — 303 
Fixed air or Gas, its characteriſtics — 106 
— — == a conſtituent part of ſtength 333 


its portion in malt-liquors eſtimated 337 
— diffpated in proportion to the force of 


fermentation — 341 
, doubly operative in producing ſpirit 
and yeaſt xv — * 


— , generated after vinous fermentation i 18 

7 finiſhed — | 343 
— . its elaſtic force — — 34 
» Its agency in recovering vapid beers, &c. 345 
— its inebriating effects united with ſpirit 347 


— — ben alone — 348 
: the quantity evolved by fermentation | 
aſcertained by weight — 382 


e the cauſe of the Song denſity of wort 392 
its very great denſity whilſt a com- 
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 Cravity, comparative, explained — 18g 
Grains, effect of drying them on a malt-kiln, for 

| a new extract | 53 
Grinding of malt, the effects of different modes 238 
Guage, difficulty of a correct one in the coolers 30 
Guaging of wort in the copper, impracticable 268 


H 


Heat of liquor, the effects of different degrees in 
forming extracts | 69 

Heat, the cauſe of expanſion and rarefaction — 204. 

Henry Mr. (of Mancheſter) his experiments on 


fermentation conſidered | 806 
Hops, their component parts — — 57 
t, the different qualities of different forts — 6x 
their extract aſcertained by experiments 281 


t, relative portion of fermentable matter ex- 
tracted from them 
, the quantity of wort imbibed by them, how 


aſcertained —& k — 29% 
WE N 
Far- caſe, its conſtruction and uſe — 171 
lnebriating quality of beers eſtimated — 337 


Inſtruments hitherto publithed, reaſons for their in- 
5 competency in the brewerj — 234 
Fou rnal for the Saccharometer, its formation and 


uſe — | . 
L 
Leaking-on, explained and reprobated — 375 


Length, explanation of that term 
Length, 


232 


4 


＋ e 1 K — . , - N N rn n * 
* Nt; 2 KS Yn IL; OE? IR CO „ — * . el b $365 . CY c 71 3 
” 1 « - a a — ” p \ * 3 Py — 


3 
. x5 4 


: 
fl 
15 
& 


INDEX. 
L 


Page. 


Length, to be regulated by a n gravity — 
London Brewers, the quantity brewed by each, 


reſpetively, in 1786 — xvii | 


London Brewery, amount of its duties on beer 
dn, effects of heat in drying it 
, its value conſiſts in the fermentable matter 

it produces 


, amount of fermentable matter extracted 
from different ſorts — — 237, 


, its component parts — 
——, difference of produce how effected — 
, pale and brown compared | 
their diſparity greater than 
it appears —h — 
, the ſpecific value of different ſorts 25 5 
„eriterion of perfection recommended — 
Malting, the theory and object of that proceſs — 
— the importance of its being well con- 
ducted 
Malt-liquors, the value of different forts eſtimated 
| , cauſe of the ſenſations in drinking 


7 


them, being different from thoſe oc- 
caſioned by ſpirituous mixtures 

, ſofter on the palate, and milder in ef- 
"fect, in proportion to the fixed air 


260 


ix 


351 


contained in hem — 352 
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Norfolk Barley, very liable to be exhauſted by im- 
proper malting 
, the inferiority of its produce, 
com pared with that of ſome others 
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Porter, the ſpecific gravity of ſeveral forts — 325 
Proceſs, a particular one, productive of a conſider- 
ble increaſe of fermentable matter — 247 
———, propoſitions for communicating it — 453 


Proof-ſpirit, defined 235 


— , demonſtrated hydroftatically — 199 
Pyrmont water, its imitation exhilarates merely . 
from the fixed air with which it 


is impregnated 348 
R 
Narefaction of fluids, explained e 205 
Refrigerator, its conſtruction and uſe — 172 
—ĩ;ðCiæd — neceſſity for its expeditious appli- 
cation | 227 
| , mode of applying it e 366 
Regulator of the ſaccharometer, its conſtruction 
and uſe | — 163 
, cauſes the inſtrument to repreſent water 
of every denſity * 192 
Rigby Mr. (of Norwich) his ſentiments on the 
 faccharum of malt — | 46 
8 
Saccharometer, its firſt conſtruction — 162 
_ „its value, not in its form but ap- 
plication — 181 


— „theory of its application to worts 191 
| | to ſpirits 194. 
— , applicable as a thermometer — 201 
— „ philoſophical principles of its final 
conſtruction — — 425 
daccharum of Malt, its production — 38 
— ., 1 ideas thereon 46 
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Scale of the Saccharometer, i its conſtruction and uſe 166 
Setting the Goods, its explanation, cauſe, and 


effects — 70, 371 
— , ſpecified los wing 6 from an 
inſtance of it 371 
Specific Gravity, its general definition — 


—, of different beers found incon- 
gruous, and diſproportioned to 
their ſtrength — 184 

— —, decreaſes by the action of fermen- 

| tation — 186 

3 —, of port, ſherry, and raiſin wine 188 

| » Increaſes by evaporation, in boil- 

ing — — 280 


ptr — in cooling 303 


. - 


, of worts for ale and porter, of | 
different lengths, ſtated — 263 | 


, of ſeveral forts of ale, porter, and 
table beer 
„ Increaſed only by bodies which | 
do not add to the volume of fluids 400 

Spending the Tap, explanation of that term — 273 


25 


1 ka its general definition — — 183 
theory of its production — — 186 
, produced in proportion to the fermentable ; 
matter attenuated — — 189 


„valuable in proportion to its lightneſs — 195 
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